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ABSTRACT 
 Heavy episodic drinking is linked with poorer academic performance, injury, and 
risk behaviors among college students. Understanding the cognitive and motivational 
factors that influence self-control of alcohol use is critical to identifying students’ risk 
factors and developing interventions. Dual process models characterize alcohol use 
patterns as a function of automatic appetitive responses to alcohol-related stimuli and 
executive control functions. These processes may be influenced by contextual cues such 
as mood. The present research sought to better understand the cognitive-motivational 
mechanisms through which an established contextual cue for drinking – positive mood – 
influences alcohol use. Two studies examined the influence of positive mood induction 
on undergraduate drinkers’ approach biases for alcohol cues and executive functioning 
using established and modified Stimulus Response Compatibility Tasks (SRC). 
Undergraduates who used alcohol at least once in the past month were recruited from the 
introductory psychology subject pool and randomized to positive or neutral mood 
induction conditions to determine whether positive mood: (1) increased approach bias or 
(2) impaired efforts to control alcohol cue responses. Prior to mood induction, 
participants completed individual difference measures related to alcohol use to evaluate 
  vi 
potential moderators. Experiment 1 (N=93) examined post-induction alcohol approach 
bias and approach response inhibition using a stop-signal task within SRCs. Those in the 
positive mood condition did not exhibit greater approach bias or less inhibition, and 
mood effects were not moderated by individual differences as hypothesized. Experiment 
2 (N=141) examined the influence of mood on approach bias and the ability to reverse 
established SRC responses to alcohol cues, with a pre-induction SRC to control for 
baseline approach biases. Again, positive mood did not significantly influence alcohol 
approach bias or executive control. Discussion: Results did not support positive mood 
influences on cognitive-motivational processes associated with drinking. The absence of 
mood effects may be a function of the type of positive mood induced or sensitivity of the 
SRC to detect alcohol-specific approach bias in this population. Future studies should 
explore these processes using alternate measures of alcohol-specific approach bias, 
response inhibition, and mood states that may be more specific to drinking. 
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Introduction 
Heavy drinking episodes (HDEs) are linked with poorer academic performance, 
injuries, and other risk behaviors among college students (Hingson, & Zha, 2009; 
Hingson, Zha, & Wietzman, 2009; Ray, Stapleton, Turrisi, & Philion, 2012; Singleton & 
Wolfson, 2009). Recent National Survey on Drug Use and Health (NSDUH) reports 
collected by the Substance Abuse and Mental Health Services Administration 
(SAMHSA) indicate that around 40% of 18 to 22 year olds enrolled in college full-time 
report at least one heavy drinking episode (HDE) – five or more drinks on a single 
occasion for males, four or more drinks for females – with roughly 14% reporting five or 
more heavy drinking episodes in the past 30 days (SAMSHA, 2013, 2012). Given the 
serious health and safety risks associated with heavy drinking, improved understanding of 
the cognitive and motivational mechanisms that underlie hazardous alcohol use is critical 
to identifying students’ risk factors and developing efficacious interventions. These key 
mechanisms have been delineated in a number of dual process models of alcohol use. 
Dual process models (DPM) attribute dysregulated alcohol consumption to the 
failure of cognitive control processes to override automatic response mechanisms 
activated by cues associated with drinking (Friese, Hofmann, & Wiers, 2011; Hofmann, 
Friese, & Wiers, 2008; Wiers, Ames, Hofmann, Krank & Stacy, 2010). Exposure to 
drinking cues, the sight or smell of alcohol for instance, can induce craving or urges to 
drink for people with positive drinking associations (Carter & Tiffany, 1999; Zisserson & 
Palfai, 2007). Hazardous drinking can be understood as an instance of ineffective self-
regulation in the face of temptation (Baumeister & Heatherton, 1996; Myrseth & 
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Fishbach, 2009). In other words, when cognitive control processes are unsuccessful in 
restraining impulses that promote alcohol use, self-control failure results.  
Dual processes, self-control, and alcohol use 
Two key sets of cognitive-motivational processes underlie the ability to engage in 
self-control: automatic associations to temptation-related stimuli and more flexible 
control processes (Carver, 2005; Hofmann, Friese, & Strack, 2009). Researchers have 
variously labeled these two sets of processes: impulsive and reflective (Hofmann, Friese, 
& Wiers, 2008), reflexive and reflective (Lieberman, 2003), habitual and planned 
(Redish, Jensen, & Johnson, 2008), or automatic and controlled (Hofmann, 
Gschwendner, Friese, Wiers & Schmitt, 2008; Palfai, 2004). Differences in nomenclature 
notwithstanding (see Evans, 2008), automatic processes include associations or schemas 
evoked by internal or external stimuli with little to no effort, attention, or intent. 
Automatic processes challenge self-control when reward cues induce appetitive impulses 
inconsistent with regulatory goals.  
By contrast, control processes are intentional, conscious, and occupy limited-
capacity attentional and cognitive resources (Shiffrin & Schneider, 1977). These 
processes support self-control by inhibiting automatic responses to cues and deliberately 
directing attention away from temptations (Deutsch & Strack, 2006; Sloman, 1996). In 
addition to intentional restraint of impulses, controlled processes influence self-control 
through conscious consideration of personal motives, plans, and standards (Bargh & 
Chartrand, 1999; Muraven, Shmueli, & Burkley, 2006). From a DPM perspective, 
hazardous drinking results from strong motivational associations for alcohol cues 
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bypassing or overwhelming self-restraint efforts (Baumeister, Vohs, & Tice, 2007; Cox, 
Fadardi, & Klinger, 2006; Deutsch & Strack, 2006; Noël, Bechara, Brevers, Verbanck & 
Campanella, 2010).  
Dual process explanations of hazardous drinking also seek to account for 
individual and contextual factors or boundary conditions that influence the interplay of 
automatic and controlled processes (Friese, Hofmann, & Wiers, 2011). Factors such as 
reward-cue salience, habit strength, and trait impulsivity influence the strength of 
automatic associations, while self-control is influenced by standards for behavior 
motivation to change, and the availability of self-regulatory resources (see Friese, 
Hofmann, & Schmitt, 2008; Heatherton & Wagner, 2011; Sheeran, Gollwitzer, & Bargh, 
2013). Inattention to behavior or goals, and factors that deplete control resources may 
also lead to self-control failure (Baumesiter & Heatherton, 1996; Muraven & Baumeister, 
2000). For example, daily exercise of restraint in other areas of life has been shown to 
increase the likelihood that drinkers will violate self-imposed alcohol use limits 
(Muraven, Collins, Shiffman, & Paty, 2005).  
Mood constitutes a contextual cue that may shape both automatic and controlled 
processes related to alcohol use (Banich, Mackiewicz, Depue, Whitmer, Miller, & Heller, 
2009; Carver, Sutton & Scheier, 2000). Exposure to positive or negative affect cues can 
influence attentional focus (Friedman & Förster, 2010; Harmon-Jones, Gable, & Price, 
2013) and the incentive salience of reward information (Cox & Klinger, 1988; Ode, 
Winters, & Robinson, 2012). Mood can also bias decisions toward smaller, more 
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immediate rewards (Augustine & Larsen, 2011), and has been shown to alter the 
availability of cognitive resources (Erikson et al., 2005; Seta, Hayes, & Seta, 1994). 
Negative mood states have been shown to have an adverse impact on alcohol-
related self-control. Individuals with histories of disordered alcohol use have stronger 
approach reactions to alcohol cues when experiencing experimentally induced or 
naturally occurring negative affect (Litt, Cooney, Kadden, & Gaupp, 1990; Schlauch, 
Gwynn-Shapiro, Stasiewicz, Molnar, & Lang, 2013). Compared with neutral mood 
controls, college students induced to experience negative mood report lower self-efficacy 
to refuse alcohol in certain drinking risk contexts (Ralston & Palfai, 2010). This 
anticipated self-control deficit appears to be born out in evidence that negative affect 
increases access to alcohol associations (Kelly, Masterman, & Young, 2011; Zack, 
Poulos, Fragopoulos, & MacLeod, 2003), leading to heavier alcohol use (Kelly & 
Masterman, 2008; Zack, Poulos, Fragopoulos, Woodford, & MacLeod, 2006). 
Furthermore, distress and guilt over violation of personal drinking standards predicts 
future impaired self-control over alcohol consumption (Muraven, Collins, Morsheimer, 
Shiffman, & Paty, 2005).   
The impact of positive mood on alcohol use and self-control is more varied. 
Longitudinal data indicate that some young adults are more likely to drink when 
experiencing positive mood (Schroder & Perrine, 2007), and exposure to positive affect 
cues can stimulate cravings in individuals with alcohol use disorders (Mason, Light, 
Escher, & Drobes, 2008). These results suggest positive mood facilitates automatic 
appetitive associations for alcohol. However, positive mood has also been shown to 
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replenish or offset exhausted control resources, improving self-regulation (Shmueli & 
Prochaska, 2012; Tice, Baumeister, Shmueli, & Muraven, 2007). Furthermore, studies of 
control processes suggest the influence of positive mood depends on the nature of self-
control tasks (Wenzel, Conner & Kubiak, 2013), levels of arousal (Fröber & Dreisbach, 
2012), and motivational intensity (Harmon-Jones, Gable, & Price, 2013; Liu & Wang, 
2014). Taken together these results reveal a need for additional research to clarify 
whether and how positive mood influences automatic and control processes in relation to 
self-control of drinking behavior. 
Automatic processes. Cognitive and motivational processes are considered to be 
automatic to the degree that they are involuntary, unconscious, efficient (i.e., requiring 
few cognitive resources or effort), and/or proceed without interruption (Bargh, 1994). 
Automatic processes include evaluative associations and habitual response tendencies 
evoked rapidly and reliably by an external or internal stimulus (Redish, Jensen, & 
Johnson, 2008). Observations of laboratory performance measures are employed to 
quantify the operation of automatic processes, often in terms of the prevalence or speed 
of certain responses (see De Houwer, Teige-Mocigemba, Spruyt & Moors, 2009). These 
measures of implicit motivational and cognition processes are so designated because the 
evidence of the processes they purport to assess is implicit in performance outcomes 
(Moors, Spruyt, & De Houwer, 2010).   
Studies of automatic responses to alcohol cues have identified implicit evaluations 
and affective associations (e.g., alcohol–good, drinking–pleasure), preferential attention, 
and predispositions to approach these stimuli as predictors of alcohol consumption and 
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problem drinking (see Roefs, Huijding, Smulders, MacLeod, de Jong, Wiers, & Jansen, 
2011). Much of this research has taken advantage of reaction time-based performance 
measures to assess implicit processes associated with drinking. For example, visual dot 
probe tasks evaluate visuo-spatial attentional bias for alcohol cues by presenting alcohol- 
and non-alcohol related images on separate display fields, followed by a probe in one of 
the fields. Faster responses to probe presented in the same field as the preceding alcohol 
cue and slower reactions to probes in the opposite field imply an attention bias for 
alcohol-related stimuli. In general, heavier drinking is associated with stronger attentional 
bias for alcohol cues (see Field & Cox, 2008). 
To assess automatic evaluative associations for alcohol cues, several version of 
the Implicit Association Test (IAT; (Greenwald, McGhee, & Schwartz, 1998; Greenwald, 
Nosek, & Banaji, 2003) have been developed. IATs operationalize existing associations 
between target (e.g., alcohol) and evaluative (e.g., good) stimuli in terms of stimulus 
categorization speed. When ostensibly associated categories occupy the same visual 
space and require the same response categorization should be facilitated, i.e., more rapid, 
while performance is expected to be slower when incongruent or weakly associated 
categories (e.g., “alcohol” and “bad,” “water” and “good”) are paired. The difference in 
reaction times serves as an index of relative association strength. Using two separate 
IATs to evaluate valence (i.e., good–bad) and arousal (i.e., arousal–sedation) associations 
for alcohol compared with soda, Wiers, Van Woerden, Smulders, and De Jong (2002) 
found stronger associations between alcohol cues and arousal among heavy drinkers 
versus light drinkers. Stronger implicit associations between self-concept (“me” versus 
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“not me”) and drinker (verse “non-drinker”) have been shown to predict alcohol use and 
related problems (Lindgren, Foster, Westgate & Neighbors, 2013; Lindgren, Neighbors, 
Teachman, Wiers, Westgate, & Greenwald, 2012).  
Response associations for alcohol cues have been assessed with the IAT. Palfai 
and Ostafin developed a version of the IAT to assess approach and avoidance 
associations for alcohol and subsequently demonstrated that stronger approach–alcohol 
associations predicted frequency of heavy drinking episodes, urge strength when 
expecting an opportunity to drink, and trouble constraining alcohol consumption among 
hazardous drinkers (Palfai & Ostafin, 2003; Ostafin & Palfai, 2006). Subsequent studies 
have replicated and extended these results, showing consistent connections between 
approach-alcohol associations and more hazardous drinking (Houben & Wiers, 2008; 
Lindgren et al., 2012; Lindgren, Neighbors, Ostafin, Mullins, & George, 2009; Ostafin, 
Marlatt, & Greenwald, 2008; Ralston & Palfai, 2012). Approach associations are 
particularly relevant to the examination of dual-processes in self-control over alcohol use, 
because they indicate the presence of an appetitive response tendency that may need to be 
restrained by control processes in order to prevent excess drinking. In addition, 
theoretical and empirical evidence indicate appetitive responses could be sensitive to 
positive mood.  
Appetitive responses. Models of emotion and motivation distinguish two 
independent affective–motivational systems that influence behavior: appetitive–approach 
and aversive–avoidance (Cacioppo & Gardner, 1999; Davidson & Irwin, 1999). 
Activation of the appetitive–approach system is associated with the experience of 
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positive affect, preferential attention to appetitive (tempting or valued) cues, and 
approach motivation, including environment exploration and reward seeking (Alcaro & 
Panksepp, 2011; Carver, Sutton, & Scheier, 2000). These bidirectional affect–behavior 
associations engage each other automatically. Exposure to positive affect cues engenders 
approach and exploration tendencies (Gable & Harmon-Jones, 2010), while pairing 
approach behaviors with unfamiliar stimuli induces subsequent positive evaluations of 
these stimuli (Cacioppo, Priester, & Berntson, 1993). Given this reciprocal relationship, 
performance on appetitive response measures would be expected to vary with mood.  
Appetitive–approach motivation is expected to manifest as a bias for stimulus- 
and motivation-congruent behavior, i.e., appetitive cues should facilitate approach 
behavior. Chen and Bargh (1999) observed this stimulus-response compatibility effect in 
significantly shorter reaction time latencies when they instructed subjects to evaluate 
stimuli as “good” by pulling (an approach response) a lever or “bad” by pushing it (an 
avoidance response) in comparison to subjects who were instructed to given incompatible 
actions for their evaluations (i.e., pull for bad, push for good). As this stimulus-response 
compatibility effects depends on preexisting evaluative associations priming prepotent 
responses. It is necessary to briefly review the manner in which alcohol cues are thought 
to acquire appetitive associations. 
Experiences with alcohol use translate into associations and expectations that 
influence future behavior (Cox, Fadardi, & Klinger, 2006; Leeman, Kulesza, Stewart, & 
Copeland, 2012; Leeman, Toll, Taylor, & Volpicelli, 2009). According to sensitization 
theories, conditioning leads positive or reward associations with drinking lead to the 
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attribution of incentive properties to stimuli that predict or accompany alcohol use 
(Gilpin & Koob, 2008; Olson & Fazio, 2001; Robinson & Berridge, 2003; Stewart, de 
Wit, & Eikelboom, 1984). Subsequent pairing of alcohol cues and drinking evokes 
memories and urges for desirable drinking outcomes (Mucha, Geier, Stuhlinger, & 
Mundle, 2000) and strengthens automatic recall of alcohol use as a means to achieve 
these ends.  
Consistent with this model, Stacy, Leigh, and Weingardt (1994) found that 
undergraduates’ alcohol use was positively correlated with the number of references to 
alcohol-related behaviors volunteered in response to prompts like “feeling more relaxed” 
and “having fun.” This implicit tendency to associate pleasurable outcomes with drinking 
has been found to predict alcohol use more strongly than responses to an explicit measure 
of alcohol use expectancies (Stacy, 1997). Even among alcohol naïve individuals, alcohol 
cues can even acquire incentive value through vicarious conditioning or socialization. For 
instance, commercial media exposure has been found to predict alcohol use among 
adolescents, particularly when ads were positively received (Anderson, de Bruijn, Angus, 
Gordon, & Hastings, 2009; Grenard, Dent, & Stacy, 2013). 
In addition to memories of desirable outcomes, contextual cues are also expected 
to activate appetitive responses, including urges and craving for alcohol, that provide 
motivation to approach these cues and pursue opportunities to drink (Carter & Tiffany, 
1999; Mucha, Geier, & Pauli, 1999; Mucha, Geier, Stuhlinger, & Mundle, 2000). In 
addition to Palfai and Ostafin’s (2003) approach-avoid IAT, simulated approach and 
avoidance tasks have been developed to assess appetitive biases. Like the approach-avoid 
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IAT, Approach-Avoidance Tasks (AAT; Rinck & Becker, 2007) assesses implicit 
response bias by comparing approach and avoidance reaction times for alcohol and non-
alcohol stimuli. Unlike the IAT, the AAT operationalizes these associations by having 
subjects pull or push a joystick toward or away from themselves, simulating the virtual 
increase or decrease in proximity by rendering target images larger or smaller. Wiers, 
Rinck, Dictus, and van den Wildenberg (2009) found heavy drinking adult males 
demonstrated an appetitive bias for alcohol cues on the AAT by pulling these images 
toward themselves more rapidly than control images. Approach bias for alcohol on the 
AAT has also been found to predict heavier drinking among Dutch adolescents (Peeters, 
Wiers, Monshouwer, van de Schoot, Jannsen, & Vollbergh, 2012). 
Measuring appetitive bias for alcohol: Stimulus Response Compatibility. Like the 
AAT, Stimulus-Response Compatibility tasks (SRC; Mogg, Bradley, Field, & De 
Houwer, 2003) capitalize on the compatibility effect observed by Chen and Bargh (1999) 
to assess appetitive response bias. Unlike the AAT, SRC tasks operationalize approach 
and avoidance as commands given to a manikin appearing above or below a centrally 
positioned alcohol or control image. During one block of trials on the SRC, respondents 
are instructed to direct the manikin toward alcohol images and away from controls by 
pressing a key for the appropriate directional command (i.e., up or down) as quickly as 
possible. During a second block of trials these directions are reversed. Correct responses 
cause the manikin to “walk” toward or away from the target. The mean difference in 
reaction times for correct responses in approach- and avoid-alcohol blocks serves as an 
index of appetitive response bias.  
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Support for the validity and utility of the SRC approach to appetitive bias 
assessment has been obtained in previous research with university students. Field, Mogg, 
and Bradley (2005) observed significantly faster responses in the approach-alcohol block, 
compared with avoid-alcohol reaction times, for participants who reported strong alcohol 
cravings. Consistent with a stimulus incentivization model, faster approach-alcohol 
tendencies were also significantly correlated with positive evaluations of alcohol stimuli. 
In a subsequent study, Field and colleagues found an approach-alcohol bias among 
heavy, but not light, drinkers (Field, Kiernan, Eastwood, & Child, 2008). Examination of 
this difference revealed heavy drinkers’ approach alcohol responses were significantly 
faster than their avoidance responses while task performance did not vary significantly 
different for control images. Further research has revealed appetitive bias on the SRC 
predicts variance in hazardous drinking even after impulsivity is taken into account 
(Christiansen, Cole, Goudie, & Field, 2012).   
Appetitive response bias on the SRC has also been linked with alcohol 
consumption in samples of social and dependent drinkers. In a sample of treatment-
seeking alcohol dependent adults, approach-alcohol responses on the SRC were 
positively correlated with participants’ alcohol consumption prior to their admission for 
detoxification and with self-reported approach inclinations for alcohol (Barkby, 
Dickinson, Roper, & Field, 2012). In a university student sample, consumption of alcohol 
or placebo lead to significantly faster approach-alcohol responses compared with a 
control beverage group, suggesting SRC performance is sensitive to anticipation of 
alcohol effects (Christiansen, Rose, Cole, & Field, 2012). Automatic approach bias on the 
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SRC also predicted post-assessment alcohol consumption in a sample of heavy social 
drinkers (Christiansen, Cole, & Field, 2012).  
Taken together, these results provide strong support for the influence of automatic 
appetitive responses on alcohol use as operationalized by SRC tasks. This review of SRC 
research also highlights the fact that approach tendencies appear to be more relevant to 
heavier drinkers’ alcohol use than lighter drinkers. Dual process models of alcohol use 
posit individual differences in self-control as an explanation for this differential influence 
of automatic processes.  
Executive functions and self-control. Cognitive functions that allow for 
controlled, conscious redirection of attention, ready access to situational and goal-
relevant information, and deliberate selection or inhibition of behavior are essential to 
self-control (Diamond, 2013; Miyake & Friedman, 2012). This goal-oriented regulation 
of lower-order cognitive processes is accomplished through executive functions (Suchy, 
2009; Williams & Thayer, 2009), which are commonly identified with three broad, 
ability-based domains: inhibition, shifting, and updating (Miyake & Friedman, 2012; 
Miyake, Friedman, Emerson, Witzki, & Howerter, 2000). Like controlled processes in 
DPMs, executive functions are capacity-limited processes that facilitate self-control and 
behavioral flexibility by managing information and overriding automatic reactions to 
stimuli (Diamond, 2013; Hofmann, Friese, & Strack, 2009). Inhibition and shifting, in 
particular, encompass executive control processes that are fundamental to self-regulation. 
Inhibition includes the ability to halt a stimulus response that has already been prepared 
or initiated (Logan, Schachar, & Tannock, 1997). Shifting or cognitive flexibility, the 
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ability to switch between tasks in response to situational demands (see Kiesel et al., 2010) 
requires inhibition of one set of behaviors while another set is performed (Sdoia & 
Ferlazzo, 2008). 
Neuroimaging and experimental evidence provides correlational support for the 
role of executive functions in self-control. For example, effective self-restraint following 
cue exposure is associated with increased prefrontal cortex activity (PFC) and reduced 
reward-pathway activity (see Heatherton & Wagner, 2011). In their extensive review of 
research examining neurophysiological correlates of self-control, Cohen and Lieberman’s 
(2010) highlighted consistent links between PFC activity and self-regulatory success 
across diverse indices of executive functioning and identified performance measures of 
response inhibition as the most common approach to self-control assessment. 
Furthermore, neuroimaging studies of individuals with substance use disorders have 
identified changes in PFC activity associated with inhibition deficits (see Goldstein & 
Volkow, 2011).  
Additional evidence for the necessity of executive control processes in self-
regulation has also accrued in health and substance use research. For example, greater 
executive control on performance measures of inhibition predicts less frequent and less 
indulgent consumption of tempting foods (Hall, 2012; Hall, Lowe, & Vincent, 2013). 
Consistent with the characterization of problematic alcohol use as a failure of self-control 
processes, poorer executive control on general response inhibition tasks predicts heavier 
and hazardous drinking among college students (Christiansen, Cole, Goudie, & Field, 
2012; Henges & Marczinski, 2012). Moreover, researchers have reported support for the 
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DPM premise that automatic associations for alcohol interfere with executive control of 
drinking. For instance, Houben and Wiers (2009) found stronger positive implicit 
associations for alcohol predicted drinking behavior for university students who were low 
on a measure of executive control, but not for those who showed high executive control. 
Exposure to alcohol cues, the smell of alcohol for example, has been found to impair 
subsequent response inhibition performance, even when alcohol is not consumed 
(Muraven & Shmueli, 2006).  
Evidence for an association between alcohol use and impulse control has been 
equivocal and appears to vary with impulse control measure and population (see Aragues, 
Jurado, Quinto & Rubio, 2011). For instance, Montgomery, Fisk, Murphy, Ryland, and 
Hilton (2012) reported significant performance deficits for heavy drinkers, compared 
with lighter drinkers, on a series executive function measures. Conversely, a group of 
undergraduates identified as having a high number of alcohol-related problems performed 
executive function tasks like Trails B more quickly than their peers who reported few 
alcohol-problems (Whitney, Hinson, & Jameson, 2006). 
Response inhibition. Response inhibition (RI), the general executive capacity to 
arrest an active behavior (Logan & Cowan, 1984), is integral to self-control (Diamond, 
2013). Logan and Cowan (1984) characterize the process of response inhibition as a 
“horse race” between a prepotent response to a given situation and a stop response. 
Individual differences in response inhibition are commonly evaluated in the context of 
performance-based reaction time tasks. In these tasks, RI can be operationalized as the 
probability of providing a prepared response when a designated signal indicates the 
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response should be withheld, i.e., the probability of commission errors. For certain RI 
tasks, the average speed to inhibit a response can also be estimated (Vebruggen & Logan, 
2008).  
Trait differences in inhibitory control are associated with the development of 
problematic alcohol use. Through a longitudinal study King, Fleming, Monahan, and 
Catalano (2011) determined that self-control difficulties in 6th grade predicted substance 
use in 11th grade. Among adolescents, poorer performance and lower levels of neural 
activity during response inhibition tasks predict heavier drinking and more prevalent 
alcohol related problems (Mahmood Goldenberg, Thayer, Migliorini, Simmons, & 
Tapert, 2012; Norman, Pulido, Squeglia, Spadoni, Paulus, & Tapert; Nigg et al. 2006). 
Evidence suggests the relationship between individual differences in response inhibition 
and alcohol use continues into college, where self-reported impaired control and 
impulsivity predict current and future alcohol use, as well as alcohol related problems 
(Leeman, Toll, Taylor, & Volpicelli, 2009). Compared with light social drinkers, heavier 
drinking adults with poorer response inhibition experience stronger craving for alcohol 
after being exposed to alcohol cues (Papachristou, Nederkoorn, Havermans, van der 
Horst, & Jansen, 2012). Similarly, moderate drinkers with weaker response inhibition 
report stronger craving in response to alcohol cues, particularly when they anticipate 
access to alcohol (Papachristou, Nederkoorn, Corstjens, & Jansen, 2012).  
Anticipation and experience of alcohol effects both appear to influence inhibitory 
control. Research on state response inhibition indicates that alcohol intake and exposure 
to alcohol cues (e.g., placebo doses) tends to impair response inhibition (Aragues et al., 
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2011; Dougherty, Marsh-Richard, Hatzis, Nouvion, & Mathias, 2008). This disinhibition 
effect appears to increase relative to alcohol use history. Binge drinkers, for example, 
display more alcohol-induced disinhibition than non-binge drinkers (Marczinski, Combs, 
& Fillmore, 2007), and alcohol cue exposure increases commission errors among heavier 
drinkers (Gauggel et al., 2010). Consistent with DPM models of alcohol use and self-
control, alcohol dose and cue studies have generally found no change in “go” reaction 
times, suggesting that prepotent responses persist as response inhibition worsens. In a 
real-world drinking context this may translate into declining ability to refuse drinks or 
stop consuming, while the tendency to accept or consume drinks may remain relatively 
constant.  
In order to examine how alcohol cues influence inhibition processes, experimental 
paradigms have begun to integrate alcohol cues into response inhibition tasks. These 
measures provide a method of assessing how alcohol-specific cues influence self-control 
processes without the confounding cognitive effects of alcohol. As expected, heavier 
drinkers show decreased ability to inhibit responses to alcohol related stimuli serving as 
cues or distractors in response inhibition tasks (Adams, Ataya, Attwood, & Munafò, 
2012; Noël et al., 2007; Petit, Kornreich, Noël, Verbanck, & Campanella, 2012; Weafer 
& Fillmore, 2012). These findings suggest that the presence and salience of alcohol cues 
compound difficulties in response inhibition for hazardous drinkers. Consequently, 
contextual factors that increase the salience of alcohol cues and/or impair executive 
functioning processes may further reduce the ability for hazardous drinkers to exert 
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response inhibition to alcohol cues (Danner, Aarts, & de Vries, 2008; Redish et al., 2007) 
thereby undermining self-control.  
Measuring response inhibition for alcohol: Stop Signal Task. The Stop-Signal 
Task (SST) is a widely used paradigm for evaluating executive control of stimulus 
responses operationalized as response inhibition success and innate speed (Verbruggen & 
Logan, 2008). In a SST, distinct cues associated with different predefined response 
behaviors are presented in random order. Either response must be inhibited when the cue 
is followed by an independent stop signal. Manipulation of the delay between cue and 
stop signal presentations allows for estimation of the mean time required to successfully 
inhibit a response, i.e., the average speed of the stop response (Vebruggen & Logan, 
2008). Stop-Signal Tasks have been employed to assess both trait and state response 
inhibition facets of self-control (Aragues et al., 2011).  
Stop signal reaction time (SSRT) estimation is based on the notion that successful 
response inhibition is determined by the typical speed of “go” responses for a task and 
the amount to lead time that a go response is given before the need to stop is indicated. 
Logan and Cowan (1984) posit response inhibition outcomes fit to a “horse race model.” 
Two horses – “Stop” and “Go” – are set to run the same course, but leave the gate for 
different signals. When Go’s signal is given – e.g., a beer commercial during a sport 
broadcast – Go takes off, running toward the finish line (or the refrigerator). Once Go 
starts running, the odds of Stop overtaking Go and winning the race diminish the longer 
Stop’s signal is delayed. Briefer stop signal delays (SSD) between go and stop signals 
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should increase the probability, and real-world prevalence, of Stop overtaking Go, i.e., 
response inhibition.  
Individual differences in stop signal reaction times are based on the combination 
of go reaction times and stop signal delays that result in successful response inhibition 
approximately 50% of the time. Identifying this tipping point without an overwhelming 
repetition of trials requires a task that adjusts for performance. In the staircase approach 
to stop signal reaction time estimation, the SSD is increased by 50 ms for each 
successfully inhibited response and decreases it for every failure to stop when the signal 
is given. Assuming participants perform the task as instructed, i.e., to response as quickly 
as possible but also try to limit the number of go responses to stop signaled trials, the 
staircase should approach a 50% successful response inhibition rate.  
Task switching. In addition to the inhibition of prepotent responses to stimuli, 
executive control is essential to the ability to change responses to a stimulus relative to 
environmental or contextual cues (Meiran, 2000; Wylie, Javitt, & Foxe, 2003). 
Contextual cue or explicit directions – e.g., instructions for a laboratory measure 
(Sudevan & Taylor, 1987) – produce task-sets, stimulus-response pairings that expedite 
performance through anticipatory preparation of behavior (Rogers & Monsell, 1995). 
However, when context or intentions require flexible responses to the same class of 
stimuli the simultaneous activation of incongruent task-sets results in response conflict 
that interferes with performance (Monsell, 2003). Task switching paradigms 
operationalize response conflict interference in terms of response errors and latency 
(reaction time) following stimulus presentations when two or more task-sets are active 
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(see Kiesel, Steinhauser, Wendt, Falkenstein, Jost, Philipp, & Koch, 2010). Studies of 
task switching typically report delays in response execution – switch costs – and 
increased errors when switching between task-sets compared with task-set repetitions 
(see Vandierendonck, Liefooghe, & Verbruggen, 2010). Cognitive flexibility, on the 
other hand, is associated with fewer errors, smaller switch costs, and faster responses to 
stimuli following switch cues.  
Task switching may be implicated in alcohol-related self-control when an 
individual who responds appetitively to alcohol cues is motivated to restrain consumption 
by changing from approach to avoidance responses. This shift in responding may be 
driven by goal-based endogenous control of behavior (Monsell, 2003), e.g., wanting to do 
well on an exam the next day, and/or changes in stimulus response reinforcement 
(Mitchell, Rhodes, & Blair, 2008), e.g., waking up with a hangover. In their integrative 
review of research on self-control and executive functioning, however, Hofmann, 
Schmeichel, and Baddeley (2012) note that the relationship between shifting ability and 
self-regulation may not be straightforward. For example, Fishbach, Zhang, and Koo 
(2009) assert that balancing a longer-term goal by planning or allowing for some 
indulgence in goal-incongruent choices can increase behavioral conformity with that 
goal. This goal switching behavior could appear to be a momentary self-control failure, 
but actually function as a form of self-control maintenance.  
Unlike response inhibition, relatively few studies have examined the relationship 
between shifting ability and self-control (Hofmann, Schmeichel, & Baddeley, 2012) or 
the relationship between shifting and alcohol use. Findings from investigations of task 
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switching and alcohol use have been mixed. One matched-group examination of 
executive functioning in substance dependent individuals found no significant difference 
in task switching performance between alcohol dependent subjects and healthy controls 
(van den Plas, Crone, van den Wildenberg, Tranel, & Bechara, 2009). By contrast, 
Nowakowska, Jabłkowska, and Borkowska (2008) observed more perseverance errors, 
suggesting difficulty adapting to a new task set, on the Wisconsin Card Sorting Task 
(WCST) among alcohol dependent subjects with short- and long-term sobriety compared 
with healthy controls. In line with this finding, the blood alcohol concentration of young 
adult drinkers assessed in a naturalistic context has been shown to predict WCST 
perseverance errors (Lyvers & Tobias-Webb, 2010). Research on alcohol use and shifting 
ability have shown response conflict resolution deficits on Stroop tasks, which require 
inhibition of our prepotent response tendency to read words while naming their font 
color. Intoxicated individuals make more response errors and perform more slowly on the 
Stroop compared to sober controls (Curtin & Fairchild, 2003). Sober alcoholics also 
demonstrate greater Stroop interference than non-alcoholic controls (Tedstone & Coyle, 
2004). This interference effect is particularly pronounced when sober alcoholics are 
asked to complete a Stroop task that includes alcohol-related words (Lusher, Chandler & 
Ball, 2004). Overall, these observations suggest heavier drinking is related to task 
switching deficits, with Lusher et al.’s (2004) result demonstrating that stimulus valence 
also impacts performance. 
Measuring task switching for alcohol: Cued Response Reversal Task. Previous 
research suggests the alcohol Stroop could serve as a viable measure of alcohol relevant 
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task switching, however, interpretation of the Stroop effect as a function of task 
switching is debated (see Cox, Fadardi, & Pothos, 2006). More accepted task-switching 
paradigms involve two relatively simple tasks, e.g., reading words versus categorizing 
them as objects or colors, which subjects are instructed to perform quickly and accurately 
over a series of trials. Typically, multiple blocks or runs of trials are presented and 
performance is aggregated (see Monsell, 2003).  
Repetition of task parameters from one trial to the next (repetition trials) tends to 
result in more consistent performance. On trials when the task changes (switch trials) 
performance of the new task tends to be slower. Individual differences in error rates 
and/or mean reaction times from repetition and switch trials constitute switch costs, with 
smaller disparities suggestive of greater cognitive flexibility. Switch costs have been 
attributed to a variety of factors, including inhibition of the previous task-set (see Koch, 
Gabe, Schuch & Phillips, 2010) and response competition when bivalent stimuli are used 
(Rogers & Monsell, 1995).  
When bivalent stimuli that afford responses from either task are used, subjects 
must be informed which task to perform. Some paradigms resolve this by making 
switches predictable, either by interrupting trials with instructions or presenting a 
consistent number of trials for one task before the switch occurs. In the explicit task-
cueing paradigm, however, a cue that identifies the upcoming task is presented before or 
with the target stimulus for that trial. Switches are unpredictable until the task cue is 
presented, but more protracted delays between task cue and target presentations can 
reduce switch costs (Keisel et al., 2010). This improvement in performance is generally 
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attributed to cognitive preparation for the upcoming task (Meiran, 2000). Unlike 
predictable switch paradigms, the explicit task cuing procedure also generates mixing 
costs, performance variability associated with the proportion of repetition to switch trials 
(Bonnin, Gaonac'h, & Bouquet, 2011). Bonnin et al (2011) point out that mixed blocks 
are consistent with a “just enough” inhibition model of task set shifting, as opposed to an 
all-or-nothing characterization of shifting. 
Overall, the inclusion of alcohol cues in Stroop (Cox et al., 2006; Lusher et al., 
2004) and response inhibition measures (Adams et al., 2012; Petit et al., 2012) results in 
executive control difficulties for heavier drinkers. Moreover, stimulus response 
compatibility research indicates alcohol cues facilitate approach responses for heavier 
drinkers without altering responses to control stimuli (Field et al., 2008). By contrast, 
very few studies of task switching, if any, have incorporated alcohol images into tasks. 
Considered in tandem, these observations suggest a novel paradigm for assessing 
executive control over automatic responses to alcohol cues. Combining stimulus response 
compatibility and explicit task-cueing procedures would conjointly operationalize 
approach bias and task switching ability. Moreover, having respondents reverse their 
responses on switch would allow for a comparison of switch costs from approach to 
avoid responses and from avoidance to approach responses.  
Dual processes in self-control. The foregoing review highlights automatic and 
executive control processes implicated in self-control. Appetitive response biases and 
response inhibition for alcohol cues have both been shown to be reliable predictors of 
dyscontrolled alcohol use, whereas task-switching between alcohol cue response 
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constitutes a relatively new approach to assessing automatic and control processes. 
Although an increasing number of studies have explored how individual differences in 
these factors are associated with alcohol use, these processes are not static but are 
influenced by a variety of external and internal contextual cues. One of the more 
important of these setting cues for self-control is positive mood. Induced positive 
emotion has been shown to influence self-control over behaviors as diverse as eating, 
smoking, and delaying financial rewards (Pyone & Isen, 2011; Shmueli & Prochaska, 
2012; Tice, Baumeister, Shmueli, & Muraven, 2007).  
Positive mood and motivation 
Positive mood constitutes a contextual influence linked to higher risk alcohol use 
among college students. Experience sampling studies of college students’ affect and 
drinking behavior indicate that positive mood is correlated with alcohol consumption and 
intoxication (Arbeau, Kuiken, & Wild, 2011; Simons, Dvorak, Batien, & Wray, 2010; 
Simons, Gaher, Oliver, Bush, & Palmer, 2005). College students frequently endorse 
drinking alcohol to enhance positive affect (Cooper, Frone, Russell, & Mudar, 1995), and 
drinking to enhance positive mood is associated with higher levels of alcohol 
consumption. This connection between positive mood and alcohol may be attributable to 
the general motivational properties of positive affect or to the accessibility of specific 
alcohol-related associations evoked by positive mood.  
Motivational models linking action dispositions to emotion suggest that positive 
mood moderates the expression of general and specific response tendencies (Carver, 
Sutton, & Scheier, 2000). In general, positive mood increases attention to cues associated 
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with pleasurable rewards and promotes approach responses to these cues (Alcaro & 
Panksepp, 2011; Gable & Harmon-Jones, 2008). For example, positive emotion cues 
elicit faster reactions than cues with other emotional valence (Euser & Franken, 2012). 
When a goal like socializing is primed, positive affect directs attention to available means 
to achieve that goal and provides motivation for its pursuit (Aarts, Custers, & Veltkamp, 
2008; Gable & Harmon-Jones, 2011). These general effects may be problematic when 
positive affect is concurrent with goals for which alcohol consumption is an available 
means of attainment.  
Positive mood and alcohol consumption appear to have a bidirectional 
relationship. Alcohol consumption increases reports of positive mood and interpersonal 
agreeableness (aan het Rot, Russell, Moskowitz, & Young, 2008; Steptoe & Wardle, 
1999) while cluster analysis of drinking patterns suggests that elevated positive mood 
increases the likelihood of drinking for up to 40% of young adults (Schroder & Perrine, 
2007). Congruent with this pattern, positive mood facilitates expectations that alcohol 
will improve social experiences (Goldstein, Wall, McKee, & Hinson, 2004), while 
drinking in friendly social environments increases reports of pleasant alcohol effects 
independent of dose (Fromme & Dunn, 1992). The fact that elevated mood precedes 
alcohol use and predicts outcome expectancies for alcohol use suggests that positive 
mood serves as a conditioned stimulus for alcohol use. For these reasons, positive mood 
could be expected to render alcohol associations more accessible in memory and could 
produce response inhibition deficits similar to overt alcohol cues. 
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Associations between positive mood and alcohol have been observed outside of 
drinking contexts. Exposure to positive affect stimuli prior to alcohol cues produces 
stronger desire for alcohol compared to neutral or negative affect cues (Mason, Light, 
Escher, & Drobes, 2008; Rubonis et al., 1994). Induced positive mood also increases 
accessibility of alcohol associations in memory (Kelly & Masterman, 2008). Positive 
mood also appears to reduce perception of alcohol use risks (Haase & Silberreisen, 
2011). These observations suggest that college students who associate positive mood and 
alcohol use may be less likely or able to exert executive control over automatic appetitive 
processes when experiencing positive mood. Based on these observations, positive mood 
would be expected to increase appetitive bias for alcohol stimuli, on an SRC task for 
instance, by directing attention to alcohol targets and motivating approach responses. 
However, while there is evidence that positive affect cues facilitate approach responses 
(Seidel et al., 2010) and interfere with executive control (Schlam, Japuntich, Piper, 
Gloria, Baker, & Curtin, 2011), experimental studies that have explicitly induced mood 
have produced equivocal results.  
Research on mood and executive control has produced evidence for (Rowe, 
Hirsch, & Anderson, 2007) and against (Martin & Kerns, 2011) response inhibition 
deficits during positive mood. Positive mood induction studies of undergraduates’ 
executive control suggest performance differences depend on motivational factors. For 
example, the combination of low arousal and positive mood resulted in poorer proactive 
control in a task switching paradigm, i.e., inaccurate preparation of responses following 
cues, but switch costs were unaffected (Fröber & Dreisbach, 2012). Liu and Wang (2014) 
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found increased cognitive flexibility and distractibility in students experiencing positive 
affect with low approach motivation, while students experiencing high approach-
motivation were more persistent and less flexible in their behavior. Wenzel, Connor, and 
Kubiak (2013) observed improved response conflict resolution on consecutive tasks for 
undergraduates induced to positive mood when the tasks involved different conflict, but 
performance declined when tasks repeated. These results further support the assertion that 
positive mood alone may not interfere with or enhance executive control. Additional 
contextual variables, like the incentive value of task stimuli or individual differences in 
reactivity to positive affect may moderate positive mood effects. 
Moderation of positive mood effects on alcohol use self-control 
Diverse evidence suggests dispositional and/or situational moderators may 
explain inconsistencies in positive mood effects for executive control and alcohol use 
(see Friese, Hofmann, & Schmitt, 2008). Like mood states, these individual differences 
constitute boundary conditions that can alter the interaction of automatic and control 
processes to determine self-regulation. Studies of drinking behavior indicate several 
situation-dependent motivational factors and behavior traits may be particularly relevant 
to the resolution of self-control conflicts that can arise when automatic appetitive 
responses to alcohol cues, executive control capacities, and positive mood converge.  
Situational moderators. Situational factors are temporary, context-dependent 
determinants of self-control outcomes such as depletion of self-regulatory resources and 
current mood states (see Friese, Hofmann, & Schmitt, 2008). Positive mood has been 
shown to interact with individual differences in motivation and emotional reactivity in a 
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manner that suggests these traits may operate more like state-dependent influences on 
drinking. For instance, mood effects on alcohol use vary in relation to college students’ 
reasons for deciding to drink (Forgas, 1995). Drinking to increase or enhance positive 
affect, enhancement motives, consistently predicts problem drinking among college 
students (Read, Wood, Kahler, Maddock, & Palfai, 2003; Stewart, Zeitlin, & Samoluk, 
1996). Expectations of euphoric effects, social disinhibition, and increased positive affect 
predict the frequency of heavy drinking episodes (Grant, Stewart, O’Connor, Blackwell, 
& Conrod, 2007; Leeman et al., 2009).  
Among enhancement-motivated drinkers, induced positive mood increases 
explicit expectations and implicit associations for drinking-related rewards (Birch, 
Stewart, Wall, McKee, Eisnore, & Theakson, 2004; Birch, Stewart, Wiers, Klein, 
MacLean, & Berish, 2008; Stewart, Hall, Wilkie, & Birch, 2002). Compared with peers 
who are low on enhancement motives, drinkers who are relatively high in enhancement 
motives also expect greater emotional reward from alcohol use (Grant & Stewart, 2007). 
Enhancement motives may function as a moderator between positive mood and alcohol-
related executive control. Following positive mood induction enhancement motivated 
drinkers experience more task conflict interference (Grant, Stewart, & Birch, 2007). 
Drinkers with lower response inhibition pay more attention to positive alcohol stimuli, 
while expectations of the positive effects of alcohol use moderate the relationship 
between drinking and response inhibition (McCarthy, Kroll, & Smith, 2001). In a 
longitudinal study, Corbin, Iwamoto, and Fromme (2011) found that college freshmen’s 
positive expectancies about alcohol use mediated the relationship between behavioral 
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disinhibition assessed during their high school senior year and drinking behavior and 
alcohol related problems reported during their senior year of college.  
Facets of impulsivity tied to positive affect are also likely to moderate the 
relationship between positive mood and alcohol use. Positive urgency, the propensity to 
act rashly when in a positive mood state, predicts variance in alcohol use not explained 
by other facets of impulsivity (Cyders et al., 2007; Cyders & Smith, 2007; Karyadi & 
King, 2012). Positive urgency has also been shown to moderate the influence of 
automatic processes on alcohol use. For example, Burton, Pederson, and McCarthy 
(2012) found that positive implicit associations for alcohol only predicted drinking 
behavior for those high in positive urgency.  
Sensation seeking – a facet of impulsivity linked with enjoyment and reward 
pursuit – has also been identified as an independent predictor of alcohol use and binge 
drinking among college students and adolescents (Adams, Kaiser, Lynam, Charingo, & 
Milich, 2012; Carlson, Johnson, & Jacobs, 2010; Siviroj, Peltzer, Pengpid, Yungyen, 
Chaichana, 2012). To the degree that sensation seeking motivates reward pursuit or 
positive mood maintenance, it could increase appetitive behavior for alcohol stimuli as 
cues to reward or as cues for maintaining positive mood. The influence of positive 
urgency and sensation seeking are expected to be distinct. According to Cyders, Flory, 
Rainer, and Smith (2009), positive urgency is correlated with quantity of alcohol 
consumed and adverse consequences, while sensation seeking predicts the frequency of 
drinking occasions. 
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Several studies indicate that enhancement motives interact with positive urgency 
and sensation seeking in the prediction of alcohol use and related problems (Adams, 
Kaiser, Lynam, Charnigo, & Milich, 2012; Coskunpinar & Cyders, 2012; Curcio & 
George, 2011). Leeman, Kulesza, Stewart, and Copeland (2012) found that strong 
endorsement of positive alcohol use expectancies predicted alcohol use in two clusters of 
college student drinkers who differed primarily in sensation seeking and behavioral 
impulsivity. In a large sample of undergraduates, higher levels of sensation seeking were 
found to predict stronger enhancement motives, which in turn predicted alcohol use 
(Simons, Gaher, Correia, Hansen, & Christopher, 2005).  These findings suggest that in 
the context of positive mood these personality and motivational factors may contribute to 
self-control interference by amplifying the influence of relatively automatic appetitive 
responses to alcohol cues.  
Dispositional moderators. Failure to regulate alcohol use may also be 
attributable to interactions between mood and individual differences in trait impulsivity 
and trait self-control. Impulsivity has proven to be a consistent and heritable predictor of 
higher-risk alcohol use (Acheson et al., 2011; Adams, Kaiser, Lynam, Charnigo & 
Milich, 2012; Leeman, Patock-Peckham, & Potenza, 2012). Henges and Marczinski 
(2012) found higher impulsivity on both behavioral and self-report measures predicted 
total number of drinks consumed and heavy drinking days for young adults. Furthermore, 
evidence suggests trait impulsivity interacts with dual processes to determine behavior. 
Logan, Schachar, and Tannock (1997) found that subjects who were higher in trait 
  
30 
impulsivity required more time to inhibit responses on a Stop-Signal Task than those who 
were low in impulsivity.  
Impulsivity has been shown to moderate the relationship between appetitive 
responses to alcohol cues and drinking behavior. Houben and Wiers (2009) found 
implicit positive associations for alcohol were only associated with greater alcohol use 
for university students who demonstrated more difficulty inhibiting responses on a Stroop 
task. In addition, explicit expectancies for action outcomes have been shown to moderate 
the contribution of impulsivity to the prediction of alcohol use. For example, Carlson and 
Johnson (2012) found that trait impulsiveness and alcohol use were only associated for 
students who reported moderate to high expectations for positive drinking outcomes. 
On the other side of impulsivity, greater trait self-control is associated with lower 
levels of alcohol use (Tangney, Baumeister, & Boone, 2004). Recent studies have 
demonstrated an interaction between emotional reactivity and trait self-control. In two 
studies, Friese and Hofmann (2009) found that stronger automatic positive reactions to 
alcohol-related primes predicted the typical number of drinks consumed for participants 
who were low in trait self-control. Friese, Hofmann, and Wänke (2008) observed that 
when subjects had greater access to self-control resources their explicit attitudes about 
drinking predicted the amount of beer they consumed, while implicit attitudes about 
alcohol predicted alcohol consumption for subjects with reduced access to self-control 
resources.    
Experience with dyscontrolled alcohol use and related self-restraint efforts may 
also moderate the influence of automatic and control processes on alcohol use. Muraven 
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and colleagues observed that heavy drinking and violation of personal drinking standards 
predict future alcohol consumption (Muraven, Collins, Morsheimer, Shiffman, & Paty, 
2005a, 2005b). These observations are consistent with alcohol use temptation and 
restraint research showing that college students who endorse greater effort to restrain 
their alcohol use report higher levels of regular alcohol use, binge drinking, and cue-
induced urges to drink, and consume more alcohol following cue exposure (Collins & 
Lapp, 1992; Collins, Koutsky, Morsheimer, & MacLean, 2001; Palfai, 2001). 
Furthermore, recent findings have indicated that undergraduates who are high in restraint 
effort and executive control demonstrate an inverse relationship between anticipated 
arousal from alcohol and reported drinking behavior (Tahaney, Kantner, & Palfai, 2014). 
These results suggest that alcohol-specific self-control may moderate the relationship 
between indices of executive control (i.e., general self-control) and appetitive responses 
to alcohol cues and/or positive mood.  
Gender constitutes an additional factor that may influence self-regulation of 
alcohol use. Differences in male and female drinking behaviors have been documented in 
several studies. In a national survey sample, more underage males reported alcohol use 
and binge drinking than their female peers (SAMSHA, 2012). Heavy drinking episodes 
are also more frequent for male college students (Grucza, Norberg, & Beirut, 2009). 
Gender differences may also moderate the relationship between alcohol use and 
automatic or executive control processes. Nederkoorn, Baltus, Guerrieri, and Wiers, 
(2009) noted response inhibition deficits predicted drinking behavior for female, but not 
male subjects. Willem, Vasey, Beckers, Claes, & Bijttebier (2013) conversely observed a 
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positive correlation between SRC approach bias and alcohol use that only applied to male 
subjects. Cooper (1994) found males were more likely to endorse enhancement motives 
than females, but this difference has not been consistently replicated (Grant, Stewart, 
O’Connor et al., 2007).  
Overview of the proposed research 
Dual process models of self-control posit that hazardous drinking results from the 
failure of executive control processes to restrain automatic appetitive responses to alcohol 
cues (Friese, Hofmann, & Wiers, 2011; Hofmann, Friese, & Strack, 2009). Boundary 
conditions, such as mood and individual personality differences, have been found to 
moderate the outcome of alcohol-related self-control conflicts; however, few studies have 
examined all of these factors simultaneously. Figure 1 depicts the theoretical interaction 
of these boundary conditions with specific automatic and control processes implicated in 
drinking behavior. The present research investigated this dual process model of 
dysregulated alcohol use by examining the effects of induced positive mood on alcohol-
related automatic and control processes previously identified with drinking behavior. 
Two laboratory paradigms assessed appetitive responses to alcohol cues and executive 
control over these responses.  
Experiment 1 investigated the influence of induced positive mood on 
undergraduate drinkers’ appetitive responses to alcohol images and their ability to inhibit 
these responses. Appetitive bias for alcohol was assessed in using an established Stimulus 
Response Compatibility (SRC) paradigm. Response inhibition of alcohol approach 
responses was assessed via a Stop Signal Task incorporated into the SRC. Experiment 2 
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examined differences in undergraduate drinkers’ appetitive biases for alcohol cues 
resulting from positive mood induction. In addition, the effect of positive mood on 
student drinkers’ capacity for reversing approach responses to alcohol stimuli was 
evaluated in a task switching paradigm. Task switching, which relies on response 
inhibition and shifting, is an executive control process that has received relatively little 
attention in studies of drinking behavior.  
In addition to these cognitive-motivational mechanisms, both experiments 
evaluated situational and dispositional factors associated with positive affect, alcohol use, 
and/or self-control as potential moderators of positive mood effects for these automatic 
and control processes. These procedures sought to address the following research 
questions:  
1. Does positive mood facilitate appetitive responses to alcohol cues? Appetitive 
bias for alcohol cues was operationalized using Stimulus Response 
Compatibility (SRC) tasks. Between group differences for positive and neutral 
mood conditions were examined in Experiment 1 and 2. In addition, within-
group changes from baseline assessments were examined in Experiment 2.  
2. Does positive mood interfere with response inhibition for appetitive cues? 
Experiment 1 employed a Stop-Signal variant of the SRC to determine whether 
positive mood induction interfered with participants’ ability to inhibit responses 
in general or specifically for prepared responses to alcohol stimuli. 
3. Does positive mood affect task switching capacities and/or interfere with 
response switching for appetitive cues in particular? Experiment 2 employed a 
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relatively novel task-switching variant of the SRC requiring participants to 
reverse prepared responses to determine whether positive mood induction 
interfered with participants’ ability to switch between responses in general or 
specifically for prepared responses to alcohol stimuli. 
4. Are mood effects for alcohol-related self-control processes moderated by 
individual differences in positive urgency, sensation seeking, or enhancement 
drinking motives? Participants in both experiments completed self-report 
measures prior to mood induction so that these potential moderators could be 
evaluated.  
5. Are mood effects for alcohol-related self-control processes moderated by 
individual differences in trait self-control, alcohol-specific self-control 
(restraint), alcohol use and related consequences, or gender? Participants in 
both experiments completed self-report measures prior to mood induction so 
that these candidate moderators could be evaluated.  
Experiment 1 
Method 
Experiment 1 examined the effect of positive mood on approach response bias for 
alcohol images and ability to inhibit approach responses. Positive mood was induced 
using comedy videos, while controls viewed nature documentary excerpts. Alcohol 
approach tendencies were assessed with an implicit measure of bias that compared virtual 
approach and avoidance response latencies for alcohol and neutral images. Inhibition of 
approach responses was operationalized as participants’ success stopping reactions to 
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images of alcohol during the implicit cognition test. Self-report questionnaires 
operationalized prospective moderators of the relationship between alcohol approach 
associations and recent drinking behavior. Boston University Institutional Review Board 
approval was obtained for all procedures.  
Participants. Boston University students 18 years or older who were currently 
enrolled in General Psychology courses volunteered to participate in a study of 
personality traits and health behaviors posted on the psychology department’s research 
website. Volunteers were screened for a history of seizures or difficulty using both hands 
for typing as computer tasks in the experiment featured rapidly presented visual stimuli 
and required rapid bimanual keystrokes. No volunteers endorsed concerns in either 
domain; therefore, none were excluded from participation. One hundred twenty-nine 
student volunteers ages 18 to 23 (M=18.74, SD=0.979) consented to participate in this 
study. Participants who reported consuming any amount of alcohol in the past 30 days 
were identified as “drinkers.” The majority of participants (77.5%, n=100) met these 
criteria. Non-drinkers (n=29) were excluded from analyses, as the motivational processes 
of interest were presumed to be relevant only to students who had consumed alcohol 
relatively recently. In addition, seven participants identified as drinkers experienced 
computer or program failures that prevented voluntary completion of all experiment 
procedures. Consequently, data from these participants were also excluded from analyses. 
The retained sample of drinkers (n=93) was consistent with the sampling frame of 
BU undergraduate introductory psychology students, in that more females (75.3%, n=70) 
were recruited than males (24.7%, n=23). Subjects predominantly identified either as 
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Caucasian (61.3%) or Asian or Asian American (18.3%), with relatively few identifying 
as Hispanic (8.6%), Indian or Indian American (5.4%), African or African-American 
(1.1%), multiracial or other ethnicity (5.4%). Most were either freshmen (63.4%, n=59) 
or sophomores (22.6%, n=21). The majority reported English was their first language 
(78.5%, n=73), although a substantial minority (21.5%, n=20) indicated that English was 
not their first language.   
Individual difference measures. Self-report questionnaires were used to obtain 
sample demographics. Individual differences in alcohol use over the previous month and 
consequences of drinking experienced during the past three months were also assessed 
through self-report. Individual difference questionnaires were administered through 
Qualtrics Research Suite (Qualtrics Labs Inc., 2013).  
Alcohol use. Alcohol use over the preceding month was assessed with the Daily 
Drinking Questionnaire – Modified (DDQ; Dimeff, Baer, Kivlahan, & Marlatt, 1999). 
Completion of this measure includes reporting the number of days drinking occurred, the 
typical amount of alcohol consumed when drinking, and the frequency of heavy drinking 
episodes (HDE) over the previous 30 days. Heavy drinking episodes were defined as 5 or 
more standard drinks on one occasion for males and 4 or more standard drinks on one 
occasion for females (NIAAA, 2004). To facilitate accuracy and validity, participants 
were presented with graphic defining one standard drink for beer, wine, and liquor. In 
addition, a calendar graphic that indicated the current date and highlighted the past 30 
days accompanied each question on the DDQ. The DDQ has shown convergent validity 
with other self-report measures of alcohol consumption (Collins, Parks, & Marlatt, 1985) 
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and has been effectively employed as a measure of changes in drinking behavior over 
time (Kivlahan, Marlatt, Fromme, Coppel, & Williams, 1990).  
Alcohol use consequences. Personal consequences related to alcohol use were 
evaluated using the Brief Young Adult Alcohol Consequences Questionnaire (BYACCQ; 
Kahler et al., 2005). BYAACQ respondents affirm or deny the occurrence of 24 different 
alcohol related outcomes over the past three months by selecting “yes” or “no” for each 
item. Severity of alcohol related problems is calculated by tallying all “yes” responses. 
The BYAACQ has shown stable, high internal consistency over time, and BYAACQ 
scores are significantly correlated with concurrent measures of alcohol consumption and 
indicators of disordered alcohol use (Kahler, Hustad, Barnett, Strong, & Borsari, 2008). 
Experimental self-report measures. Self-report questionnaires administered via 
Qualtrics were also employed to measure potential moderators of the relationship 
between mood and alcohol approach tendencies. Two inventories assessed participants’ 
reasons for drinking and their experience attempting to exert control over their alcohol 
use. Three additional instruments evaluated general self-control and impulsivity related to 
the experience and pursuit of positive mood. Reliability coefficients and descriptive 
statistics for self-report questionnaires appear in Table 1.  
Alcohol self-control. Three items comprising the first-order Govern factor of the 
Temptation and Restraint Inventory (Collins & Lapp, 1992) were administered as a 
measure of participants’ difficulty and perceived effort when attempting to constrain their 
alcohol consumption. Respondents rate each item on a 9-point Likert scale to indicate 
subjective inability to restrict alcohol consumption from 1 (never) to 9 (always). Ratings 
  
38 
are summed to produce a composite index of drinking self-governance, with higher 
scores indicating greater difficulty controlling alcohol use after beginning to drink. The 
Govern subscale has adequate reliability (Collins & Lapp, 1992) and its factor structure 
has been replicated with college student samples (MacKillop, Lismann, & Weinstein, 
2006). More importantly, Govern scores have been shown to predict urge to drink (Palfai, 
2001) and patterns of alcohol use, including frequency and amount of alcohol use 
(Connor, Williams, & Ricciardelli, 1999; Ricciardelli, Connor, Williams, & Young, 
2001). 
Drinking motives. The Drinking Motives Questionnaire (DMQ; Cooper, 1994) 
was administered to assess participants’ reasons for consuming alcohol. This 20-item 
measure provides scores representing four factor-derived drinking motives: social, 
coping, enhancement, and conformity. Respondents indicate how often each motive 
statement describes their reasons for drinking on a 5-point Likert scale ranging from 1 
(almost never/never) to 5 (almost always/always). Among adolescents and adults, Cooper 
and colleagues (Cooper, 1994; Cooper et al, 1995) have obtained high internal 
consistencies for each of the four motive factors. Enhancement motives, drinking to 
obtain internal positive reinforcement, were of principal interest for the present 
experiment. Enhancement has been linked to alcohol use frequency and quantity, 
correlated with sensation seeking, and is expected to interact with positive mood.  
Impulsivity. Positive affect driven impulsivity was assessed with the Sensation 
Seeking (SS; Whiteside & Lynam, 2001) and Positive Urgency (PU; Cyders, Smith, 
Spillane, Fischer, Annus, & Peterson, 2007) scales. The Sensation Seeking scale is a 12-
  
39 
item self-report measure of individual tendencies to take risks and pursue excitement. 
The Positive Urgency scale (14-items) assesses self-reported propensity to behave rashly 
when experiencing positive mood. For both measures respondents evaluate their affinity 
for self-descriptive statements on a 4-point scale from 1 (strongly disagree) to 4 (strongly 
agree). These affect-driven impulsivity indices have been replicated through 
confirmatory factor analysis and demonstrated strong internal consistencies (Cyders et al, 
2007; Whiteside & Lynam, 2001). Moreover, sensation seeking and positive urgency 
have each been associated with problematic alcohol use in prior studies (Adams, Kaiser, 
Lynam, Charnigo, & Milich, 2012; Cyders et al, 2007). 
Self-control. Self-control was assessed with the Brief Self-Control Scale (BSCS), 
for which respondents rate the degree to which 13 statements reflect their personality 
from 1 (not at all) to 5 (very much) (Tangney, Baumeister, & Boone, 2004). Across two 
samples Tangney et al. (2004) obtained respectable internal consistency indices for the 
BSCS, with good test-retest reliability after approximately three-weeks. Concurrent 
construct validity for the BSCS has been demonstrated through positive correlations with 
grade point average and psychological wellbeing and negative correlation with 
problematic patterns of alcohol use.  
Performance measures. Two computer administered performance measures 
were employed to assess implicit cognitions related to alcohol. For both tasks, 
participants were instructed to place their middle or index fingers on the Y and B keys of 
the keyboard. Through demonstration tasks participants were taught that Y caused an 
animated figure to move toward the top of the display, while B directed it toward the 
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bottom. The function of these keys remained constant for all performance measures. 
Participants were also instructed to respond as quickly as possible on each trial while 
avoiding excessive errors. Task instructions, sample screen shots, and sample stimuli 
appear in Appendix C. 
Appetitive response to alcohol. Appetitive response bias for alcohol cues was 
evaluated based on participants’ performance on Stimulus Response Compatibility tasks 
(SRC; Field, Kiernan, Eastwood, & Child, 2008). This computer-administered 
assessment compares reaction times for approach and avoidance responses to visual 
stimuli. During each SRC trial, an alcohol or non-alcohol image was presented in the 
center of the display with a manikin (stick figure) displayed above (50% of trials) or 
below the target image. Target images were selected at random from 14 images of 
alcohol (e.g., shelves of liquor bottles) and 14 non-alcohol (e.g., shelves of binders) 
images matched for content size, color, and brightness. Respondents directed the manikin 
toward or away from images by pressing an up or down key on the keyboard as quickly 
as possible. When a correct response was given, a video of the manikin showed it moving 
either toward or away from the target image in the center. Incorrect responses were 
indicated by a X in the center of the display for 500 ms. Trials were separated by a 500 
ms inter-trial interval (ITI) during which time the display was black.  
The SRC included two blocks of trials. Before the “approach alcohol” block 
participants were instructed to direct the manikin toward alcohol images (i.e., to 
“approach”) and away from non-alcohol images. By contrast, instructions preceding the 
“avoid alcohol” block indicated that manikin should be directed away from alcohol 
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images (i.e., to “avoid”) and toward non-alcohol images. To control for possible order 
effects, block sequence was counterbalanced within mood induction conditions. In other 
words, 50% of subjects in the positive mood and control conditions were instructed to 
direct the manikin toward alcohol stimuli first, while the other 50% were instructed to 
avoid alcohol stimuli by directing the manikin away from these. Reaction times in the 
approach- and avoid-alcohol blocks are compared to determine whether an appetitive 
response bias for alcohol cues is evident. Specifically, mean reaction time in the approach 
alcohol block is subtracted from mean reaction time in the avoid alcohol block (Field, 
Caren, Fernie, & DeHouwer, 2011). Field et al (2008) found appetitive bias for alcohol 
measured via SRC task is correlated with weekly alcohol consumption and distinguishes 
heavy from light drinkers. 
Additionally the SRC was selected to assess appetitive bias for alcohol because it 
includes images of alcohol. Similar cues have been found to evoke the desire to drink 
among social drinkers (Mucha, Geier, & Pauli, 1999). The SRC has also demonstrated 
greater sensitivity for detecting approach bias in a direct comparison with an alternate 
measure of approach/avoidance associations (Field, Caren, Fernie, & De Houwer, 2012). 
Additionally, Christiansen, Cole, and Field (2012) observed that the relationship between 
SRC approach bias and alcohol use is not moderated by impulsivity or depletion of 
executive control resources. This suggested the inclusion of response inhibition or 
response reversal trials would not interfere with the validity of SRC performance. Finally, 
unlike the AAT, the SRC has predominantly been tested with English-speaking samples.  
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Response inhibition. In order to measure response inhibition for alcohol cues, a 
modified stop-signal reaction time task (SST; Logan, 1994) was employed. The stop 
signal paradigm measures ability to interrupt a prepotent stimulus response when a signal 
is given. In a prototypical SSRT, respondents may be instructed to press one key when 
one type of stimulus appears on a display, and to press a different key when another type 
is shown. They are additionally instructed to stop themselves from responding to a target 
stimulus whenever they hear a tone, the “stop signal.” The stop signal always follows the 
presentation of the target stimulus by some interval, in order to allow a response to the 
stimulus to “start.” To ensure they do not simply wait for the stop signal, participants are 
instructed to respond rapidly and given feedback about their reaction times. Trials are 
also time limited and can end before a response can be given if a respondent waits too 
long. In the SST response inhibition is operationalized as stop signal reaction time 
(SSRT), which is inferred from no-signal response times and stop signal delays. In the 
latter case, a longer interval between target and stop signal – the stop-signal delay (SSD) 
– indicates more efficient response inhibition, because it takes less time to stop a 
behavior than to complete it. 
For the present experiment, SST features were added to the SRC described above. 
This Stimulus Response Compatibility Stop-Signal Task (SRC-SST) was designed to 
operationalize individual differences in ability to inhibit approach responses to alcohol 
cues. Task parameters were essentially identical to the SRC described above, with three 
exceptions. First, in order ensure a proportionate number of alcohol and non-alcohol stop-
signal trials in each block two alcohol and two non-alcohol images were added, 
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increasing the number of trials in each block to 32. Second, unlike the SRC, the stop-
signal paradigm required trials to have a fixed duration. In SRC-SST trials, the manikin 
and target stimulus were visible for 2000 ms or until a response key was pressed. As in 
the SRC, participants were instructed to direct the manikin toward alcohol images in one 
block of trials and away from alcohol images in the other block. For SRC-SST trials 
without a stop-signal, correct responses resulted in the manikin moving toward or away 
from the target, while incorrect responses were indicated by a red X in the center of the 
display for 500 ms. If a subject took longer than 2000 ms to respond to a trial without a 
stop-signal, the message “too slow” appeared in the center of the display for 500 ms. 
Trials were separated by a 500 ms inter-trial interval. Like the SRC, approach and avoid 
alcohol block order was counterbalanced within conditions to control for possible order 
effects.  
In addition to the SRC directions, participants were instructed to stop themselves 
from responding to a target stimulus if they heard a tone (“stop signal”). Stop-signals –
 751 Hz presented for 70 ms at approximately 90 decibels – occurred at random on 25% 
of approach and avoid trials in each block, i.e., four approach trials and four avoid trials. 
For each administration of the SRC-SST the first stop-signal occurred 250 ms after the 
manikin and target appeared. Subsequent stop-signals were presented on a variable stop-
signal delay (SSD) that increased or decreased relative to a respondent’s performance. 
After each successfully inhibited response, the SSD increased by 50 ms, to a maximum of 
1150 ms. Response inhibition failures led to the SSD being reduced by 50 ms to a 
minimum of 50 ms. Varying the SSD allows for estimation of the time needed for 
  
44 
execution of a stop response to “out run” a prepared response 50% of the time (Logan & 
Cowan, 1984).  
Mood and video assessment. Each participant’s mood was assessed immediately 
before and after the first mood manipulation video, and after the first mood maintenance 
video. Positive and negative mood were both measured at baseline in order to control for 
group differences if necessary. Only positive mood was assessed thereafter. To diffuse 
potential demand characteristics attributable to mood items, participants were also asked 
to rate separate aspects of the videos. However, to keep procedures within the allotted 60-
minute time frame, and to avoid excessive priming, mood and video attributes were not 
assessed after the second maintenance video. 
Baseline mood. After completing all other self-report questionnaires and before 
being exposed to mood-induction media, subjects were asked to evaluate both positive 
and negative aspects of their current mood using the 10 items identified by Thompson 
(2007) as short form of the PANAS (Watson, Clark, & Tellegen, 1988). Following the 
PANAS, Thompson’s I-PANAS-SF asks respondents to rate how well discrete adjectives 
represent their present subjective state using a 5-point Likert scale from 1 (very slightly 
or not at all) to 5 (extremely). Responses are summed to create two scale scores 
representing current positive (PA) and negative affect (NA). Thompson’s research 
indicated that the PA adjectives alert, active, attentive, determined, and inspired and the 
NA adjectives afraid, upset, hostile, nervous, and ashamed attained acceptable internal 
consistencies and 2-month test-retest reliabilities, with a factor structure consistent with 
the PANAS. The I-PANAS-SF was selected to measure baseline mood because the 60-
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minute protocol necessitated brief instruments and in anticipation of a diverse student 
sample that would likely include international students.  
Induced mood. To evaluate mood manipulation after the induction video was 
shown, subjects were asked to evaluate their emotional state by using the 5-point PANAS 
scale (1=very slightly or not at all to 5=extremely) to rate the descriptiveness of ten items 
taken from the PANAS-X: happy, joyful, delighted, cheerful, excited, enthusiastic, lively, 
energetic, distressed, and tense (Kambouropoulos & Rock, 2010; Watson & Clark, 
1994). With the exception of “distressed” and “tense,” these items are scored in the 
direction of positive affect and summed to produce a composite score representing 
“joviality” (PA-J). Watson and Clark (1994) reported high internal consistency for these 
items when using the “present moment” as a frame of reference. The PA-J subscale was 
selected to evaluate mood induction because the joviality construct was more consistent 
with the kind of affect expected to be associated with increased alcohol approach 
motivation, as opposed to general positive affect.  
Mood maintenance. After the first mood maintenance video (see Procedures 
below), participants were asked to report on 11-point scales how sad (-5) or happy (5) 
and how tired (-5) or energetic (5) they were (cf. Dreisbach & Goschke, 2004). These 
items were more appropriate for the final mood assessment due to their brevity.  
Video evaluation. Regardless of condition, evaluative items were presented after 
each video. Participants were asked whether they had seen the video before and to 
estimate its duration. Subjects were also asked to rate how difficult was it to pay attention 
to the video, and how engaging it was, on five-point scales from “not at all” to 
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“extremely.” These items were primarily included to buffer potential demand 
characteristics of the mood evaluation items, and to motivate participants pay attention to 
the videos, as they were told before each clip that they would be asked questions 
afterward.  
Procedures. Figure 1 outlines the protocol for Experiment 1. Volunteers were 
informed the session would last approximately1-hour, during which they would be asked 
to complete questionnaires, reaction-time tasks, and video review on a lab computer. 
After a review of the potential risks, benefits, tasks, and credit offered, students who 
provided informed consent were assigned to either the positive mood induction or neutral 
mood condition through block randomization. Participants who completed the protocol 
received credit toward he fulfillment of a course requirement. Study procedures were 
overseen by an IRB approved researcher and conducted in a controlled laboratory 
environment. Assessments and experiment stimuli were presented on a Dell® Optiplex 
755 with Intel Core 2 Duo processor connected to a 19-inch flat-panel Dell 1908FP 
monitor with resolution set to 1024x768 pixels and refresh rate set to 75Hz. Performance-
based assessments were programmed and administered using Inquisit 4.0.3.0 (2013). 
Mood induction videos, video evaluation items and post-video mood assessment items 
were also presented through Inquisit 4.0.3.0. 
After obtaining informed consent, the PI or a research assistant guided each 
subject through demonstration versions of the Stimulus Response Compatibility and Stop 
Signal tasks. These demonstration versions presented neutral stimuli, i.e., letters and 
numbers, instead of alcohol or control stimuli. The objective of this step was to 
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familiarize participants with task parameters without priming them with salient stimuli. 
After the demonstration tasks, participants were connected to the Qualtrics web survey 
and asked to complete all self-report questionnaires. Subjects then underwent the mood 
induction procedure for their assigned condition, responded to post-video mood 
assessment questions, and completed the first SRC (SRC1) to assess alcohol cue response 
biases. A condition-congruent video was shown next to maintain induced mood, followed 
by video and mood evaluation questions to verify mood. Following the mood 
maintenance video, subjects completed the first SRC-SST (SRC2, SST1). The final mood 
maintenance video preceded the second SRC-SST (SRC3, SST2) administration. After all 
measures were complete, subjects were debriefed on study objectives, any questions or 
concerns were addressed, and course credit was assigned.  
Mood induction. For the mood induction manipulation, participants viewed one 
of two audio-visual media excerpts for 7-minutes and 10-seconds. Subjects randomized 
to the positive mood condition were shown part of a standup comedy routine performed 
by Jim Gaffigan taken from the video Jim Gaffigan: Mr. Universe (2012). Diverse 
studies have demonstrated the efficacy of comedy routines to induce positive mood and 
arousal (Gross & Levenson, 1995; Rottenberg, Ray, & Gross, 2007). Gaffigan’s routine 
was selected because it did not contain potentially offensive material, profanity, or 
references to alcohol or substance use. Participants randomized to the neutral mood 
condition viewed a segment from the BBC television documentary series Planet Earth 
(Fothergill, 2006). Previously, a Planet Earth segment has been employed as part of a 
neutral mood control condition (Ralston & Palfai, 2010).  
  
48 
Mood maintenance. In order to sustain positive mood between performance 
assessments, participants were shown two mood maintenance videos (Rowe, Hirsh, & 
Anderson, 2007). After the first Stimulus Response Compatibility task subjects in the 
positive mood condition viewed a different 3-minute 4-second video taken from Jim 
Gaffigan: Mr. Universe (2012). Participants in the control condition viewed a Planet 
Earth (2006) segment of the same length. When they had completed the first SRC-SST 
participants in the positive mood condition viewed a 124-second clip from Jim Gaffigan’s 
King Baby (2009) special, while the neutral condition was shown 124-seconds of nature 
footage. After the first mood maintenance video, participants were asked to report on 11-
point scales how sad (-5) or happy (5) and how tired (-5) or energetic (5) they felt (cf. 
Dreisbach & Goschke, 2004). These items were more appropriate for the final mood 
assessment due to their brevity.  
Hypotheses. Experiment 1 tested two primary hypotheses regarding the effect of 
positive mood on automatic and control processes related to alcohol use. In addition, 
potential moderators of the relationship between positive mood and alcohol-related dual 
processes were evaluated.  
H1: Positive mood is associated with increased attention to reward cues and 
promotes approach responses. Moreover, positive affect cues can prime alcohol 
associations and induce urges to drink. Moreover, in naturalistic studies positive mood is 
associated with college students’ drinking behavior. For these reasons, drinkers in the 
positive mood induction were expected to demonstrate stronger appetitive response 
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biases for alcohol cues through faster approach response reaction times on the SRC 
compared to the neutral mood condition.  
H2: Response inhibition research suggests stronger or more habitual stimulus-
response associations are more difficult to inhibit. Extending the preceding support for 
H1, positive mood would be expected to prime approach-alcohol associations for 
undergraduate drinkers resulting in faster approach reactions. Positive mood would also 
provide an emotional-motivational context inconsistent with inhibition of approach 
responses to reward cues. For these reasons, participants in the positive mood condition 
were expected to demonstrate poorer executive control over approach responses to 
alcohol cues by performing less well on stop-signaled SRC trials during approach alcohol 
blocks than participants in the neutral condition. Specifically, compared to neutral mood 
controls, participants in the positive mood condition were expected to (a) commit more 
inhibition errors on stop-signaled approach alcohol trials and (b) to require more time 
(shorter stop signal delays) to successfully inhibit responses in approach alcohol blocks 
as evident in longer (larger) stop-signal reaction time means. 
Secondary aim 1: Individual difference variables associated with positive affect 
and dyscontrolled alcohol use were evaluated as potential moderators of the influence of 
positive mood on appetitive responses or response inhibition for alcohol cues: 
enhancement motives, positive urgency, and sensation seeking. Stronger identification 
with each characteristic was expected to interact with positive mood to increase 
appetitive bias and interfere with response inhibition for alcohol cues. 
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Secondary aim 2: Additional individual difference variables associated with self-
regulation, including drinking behavior, were evaluated as potential moderators of the 
influence of positive mood on appetitive responses or response inhibition for alcohol 
cues: self-control, quantity of alcohol use, number of alcohol consequences, alcohol 
related self-control, and gender. Greater alcohol use was expected to be associated with 
stronger appetitive responses and poorer inhibition for alcohol cues. By contrast, greater 
general self-control was expected to predict better response inhibition. Gender was 
controlled for in initial analyses in anticipation of differences between male and female 
participants’ alcohol use and executive capacities. 
Results 
Sample characteristics. Drinking behavior in each condition and the combined 
sample (N=93) is summarized in Table 1. The majority of participants reported drinking 
either 2-3 times (34.4%) during the past 30 days or 1-2 times a week (43.0%). The mean 
usual number of drinks was 3.73 (SD=1.88) per occasion, while the mean for the heaviest 
drinking episode was 5.42 drinks (SD=2.92). Most of the sample reported either 0 
(31.2%) or 1 (29.0%) heavy drinking episodes in the past 30 days, with a sample mean of 
2.11 HDEs (SD=2.95) indicative of positive skew. Prior to hypothesis testing, the 
distribution of male and female participants, alcohol use variables, and potential 
moderator characteristics was evaluated to ensure that the positive and neutral mood 
conditions did not differ significantly following randomization. Similarly, participants’ 
video ratings were compared to gauge whether mood manipulation was successful.  
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Randomization checks. Pearson chi-square cross-tabulations and independent 
samples t-tests were employed to check the distribution of sample characteristics across 
mood conditions. Results indicated no significant difference (χ2=0.82, p=.365) in the 
proportion of female to male participants in the positive mood condition (females n=35, 
males n=14) compared with the neutral condition (females n=35, males n=9). Moreover, 
no statistically significant differences were observed in drinking behavior, consequences, 
motives, or self-control based on independent samples t-test results. Independent samples 
t-tests also obtained no statistically significant differences between conditions for self-
control, sensation seeking, or positive urgency. Descriptive statistics of self-report 
measures for each condition and the composite sample appear in Table 2. 
Manipulation checks. Independent samples t-tests were conducted to compare 
mood self-reports in the positive and neutral conditions before and after each mood 
video. Prior to mood induction, positive mood and control groups displayed no evidence 
of significant differences in positive (t=0.52, p=.607) or negative affect (t=0.67, p=.502). 
However, a statistically significant difference (t=2.93, p=.004) was observed after the 
mood induction procedure when participants in the positive mood condition reported 
more joviality (M=23.88, SD=8.16) than those in the control group (M=19.25, SD=6.91). 
Subjects in the positive mood condition were also significantly happier (M=1.69, 
SD=1.77) and less fatigued (M=-0.04, SD=2.35) than controls (happy M=0.93, SD=1.45; 
tired M=-1.70, SD=2.02) following the first mood maintenance video (sad/happy, t=2.25, 
p=.027; energetic/tired, t=3.64, p<.001). These results support successful manipulation of 
mood in the intended direction.  
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Data reduction. Due to time constraints, one female participant in the positive 
mood condition was unable to complete the SRC-SST portions of the study. However, 
her data were retained in analyses focused on the SRC1.  
SRC task. Data preparation and approach bias computation for all three SRC 
tasks followed the approach outlined by Field, Kiernan, Eastwood, and Child (2008). 
Calculation of approach bias was based only on test trial performance, ignoring 
performance during SRC practice trials. Reaction times (RT) for incorrect responses were 
discarded prior to the removal of outlier responses. Reaction time means and standard 
deviations for correct responses were then computed for each SRC block. Trials with RTs 
that were faster than 200 ms, slower than 3000 ms, or more than three standard deviations 
above or below the mean RT for that block were then removed as outliers. For the first 
SRC task, a mean error rate of 3.91% was observed, with 1.77% of correct responses 
identified as outliers. These values are in line with average error and outlier rates reported 
in previous SRC studies (Field, Caren, Fernie, & DeHouwer, 2011; Field et al., 2008). 
One subject who committed response errors on over 20% of trials was excluded from 
analyses involving the SRC. Individual stimulus response biases were calculated by 
subtracting the mean RT for all correct test trial responses in the approach alcohol block 
(i.e., both approach alcohol and avoid neutral) from the mean reaction time of all correct 
test trial responses in the avoid alcohol block.  
In addition to Field et al’s (2011) standard block-mean difference (BMD) 
approach to appetitive bias calculation, two variants of Greenwald, Nosek, and Banaji’s 
(2003) D-algorithm were employed to compute alternate appetitive bias indices using 
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SRC-SST1 data. These algorithms were developed and evaluated in an effort to improve 
the consistency, accuracy, and validity of IAT scores obtained from Internet data. Unlike 
Field et al.’s (2008) approach, the D-algorithms employ data from both test and practice 
trials and implement a RT penalty for response errors, so that data from all trials are 
included in bias computation. For both D sores, RTs faster than 200 ms were eliminated 
before separate pooled standard deviations were obtained for the remaining practice and 
test trials. Next, mean RTs of correct responses for approach- and avoid-alcohol practice 
and test blocks were calculated. Response errors latencies were then replaced with the 
correct RT mean for that block plus a 600 ms error penalty. Approach- and avoid- 
practice and test block RT means were then computed for both correct and penalty-
adjusted latencies. Approach-alcohol practice and test block RT means were subtracted 
from avoid-alcohol practice and test block RT means respectively, after which the 
differences were divided by their respective pooled standard deviations. The resulting 
values were then averaged to produce a D4 score (sometimes referred to as D600). The 
other D-algorithm, D3 (aka D2SD), followed the same steps outlined above, but replaced 
error latencies with the mean RT plus two standard deviations of all correct responses in 
that practice or test block. Table 3 displays descriptive statistics for all three SRC indices 
for positive and neutral mood conditions.  
SRC-SST. Consistent with previous applications of staircase SSD adjustment 
(Logan, Schachar, & Tannock, 1997), the sample stop-trial response rate approached 
50%. One female drinker in the positive mood condition was identified as an outlier for 
SRC-SST administrations, as she failed to stop on only 18% of stop-signaled trials. This 
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participant’s data were excluded from analyses involving response inhibition variables, as 
the low inhibition error rate suggested inattention to task instructions or a preference for 
minimizing errors. The adjusted mean response inhibition failure rate was 45.67% 
(SD=2.55%).  
Stop signal reaction time means for alcohol stimuli were estimated using 
established methods (see Band, van der Molen, & Logan, 2003). Performance was 
examined across SRC-SST administrations as each SRC-SST contained only 8 stop-
signaled approach trials with alcohol targets. First, potential outlier responses were 
controlled for by discarding RTs faster than 200 ms, slower than 2000 ms, or slower than 
an individual’s mean RT plus three standard deviations (Jones, Guerrieri, Fernie, Cole, 
Goudie, & Field, 2011). The mean approach alcohol reaction time was then calculated for 
the remaining correct go trial responses to alcohol stimuli in both of SRC-SST approach-
alcohol blocks. Similarly, stop signal delays for stop-signaled alcohol trials in the 
approach-alcohol block were averaged to obtain the mean SSD. Individual stop signal 
reaction time means (SSRTm) were then estimated for approach trials with alcohol 
targets by subtracting each participant’s mean SSD for those trials from their mean 
approach alcohol RT on go trials (Logan, Schachar, & Tannock, 1997). Response 
inhibition failure for alcohol stimuli was additionally operationalized as the proportion of 
go responses given on stop-signaled trials in the approach alcohol blocks of both SRC-
SSTs (Mainz et al., 2012).  
Preliminary analyses. Means and standard deviations for variables of interest 
from each administration of the SRC or SRC-SST are displayed in Table 3. Statistics are 
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provided for the sample and each experimental condition. In addition, two-tailed 
independent samples t-tests were conducted to compare the performance of neutral and 
positive mood conditions. The results of these analyses also appear in Table 3. Contrary 
to expectations, no statistically significant differences were observed in alcohol approach 
bias or response inhibition when positive and neutral mood conditions were compared.  
To examine the interrelation of individual differences, Pearson bivariate 
correlations were calculated for drinking and experimental self-report variables. Table 4 
presents the correlation coefficients for drinking and self-report measures for the 
composite sample. Students’ reported frequency of drinking over the past 30 days, usual 
number of drinks when drinking, frequency of heavy drinking episodes (HDEs), and 
maximum drinks consumed on one occasion were positively inter-correlated (p < .001). 
Drinking variables were also positively correlated with alcohol consequences (p < .01 - 
.001) and enhancement motives (p < .05 - .001). In addition, participants’ reported 
maximum number of drinks on one occasion in the past 30 days was significantly 
positively correlated with the TRI Govern subscale (r=.21, p=.045) and sensation seeking 
(r=.25, p=.017).  
Coefficients involving SRC appetitive bias and SST response inhibition indices 
are presented for positive and neutral conditions separately in Table 5, as mood induction 
preceded these assessments. For the neutral mood condition, none of the drinking 
variables demonstrated statistically significant associations with performance on the SRC 
or SRC-SST. Similarly, in the positive mood condition no significant correlations were 
observed between drinking variables and appetitive bias indices from the initial SRC or 
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subsequent SRC-SST administrations. However, a statistically significant positive 
correlation was observed between response inhibition failures and the usual number of 
drinks per occasion (r=.37, p=.010).  Surprisingly, usual number of drinks per occasion 
(r=-.37, p=.011) and HDEs (r=-.32, p=.028) were each negatively correlated with 
approach alcohol SSRTm, indicating heavier alcohol consumption over the past 30 days 
was associated with faster inhibition of approach responses to alcohol stimuli.  
Primary analyses. Hypotheses regarding the influence of positive mood on 
appetitive bias (H1) and response inhibition for alcohol (H2 a & b) were evaluated 
through multiple linear regression models. In each case, dummy coded mood condition 
(positive mood=1) was designated as the between subjects factor onto which alcohol 
approach bias or response inhibition indices were regressed. Gender was dummy coded 
(female=1) so that males served as the reference group for analyses, then entered as an 
independent predictor. The product term of gender and mood condition was entered in the 
third step of each model.  
Alcohol appetitive bias. For H1, the effect of induced positive mood on appetitive 
response biases for alcohol cues was examined with separate models for each of the three 
SRC appetitive bias scoring variants: block mean difference (BMD), D3 and D4 
algorithms. Appetitive bias indices from the first SRC administration were selected as the 
dependent variables for these analyses to avoid reaction time noise that may have 
occurred in the SRC-SST, e.g., post-inhibition failure RT slowing (Verbruggen & Logan, 
2009). Table 6 summarizes the results for all three of these regression models. Contrary 
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to H1, positive mood was not found to significantly influence alcohol approach 
tendencies during the first SRC regardless of scoring algorithm.  
In the absence of the anticipated appetitive bias difference between positive and 
neutral mood conditions, repeated measures analyses were conducted to investigate 
whether performance differed for positive and neutral conditions across SRC 
administrations. Alcohol appetitive bias indices from the initial SRC and subsequent 
SRC-SSTs were identified as within-subjects repeated measures (SRC), with mood 
condition and gender designated as between-subjects factors. None of the 3 SRC (SRC1, 
2, & 3) x 2 Mood (Positive vs. Neutral) models proved statistically significant when 
applied to BMD (F=0.89, df=1,87, p=.349), D3 (F=0.91, df=1,87, p=.342),  or D4 
(F=0.40, df=1,87, p=.529). Likewise, 3 SRC x 2 Mood x 2 Gender models did not 
identify significant within-between subjects effects for BMD (F=0.58, df=1,87, p=.449), 
D3 (F=0.99, df=1,87, p=.323),  or D4 (F=0.91, df=1,87, p=.343). 
Alcohol response inhibition. H2(a) and H2(b) were evaluated through separate 
linear regressions examining the effect of positive mood on measures of response 
inhibition when approaching alcohol stimuli. For H2(a) the proportion of response 
inhibition failures on stop-signaled approach alcohol trials was regressed onto gender and 
mood dummy variables. Tests of H2(b) designated the average stop-signal reaction time 
mean (SSRTm) from approach alcohol blocks as the dependent variable. Table 7 
summarizes the results for both measures of response inhibition. Neither model 
demonstrated compromised inhibition of alcohol approach responses. More specifically, 
no statistically significant mood or mood-by-gender interactions were observed for 
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alcohol approach SSRTm or RI errors. Interestingly, female participants were slower to 
respond to stop signals during approach alcohol trials (M=669.59 ms, SD=105.77) 
compared to male participants (M=608.77, SD=102.79; β=.25, t=2.40, p=.018).  
Secondary analyses. Secondary aims 1 and 2 were met by testing potential 
moderators of positive mood effects for appetitive bias or response inhibition in separate 
models. Expanding on the approach applied to the evaluation of H1 and H2, multiple 
linear regression models were employed to investigate interactions. In each model, 
gender and mood condition were entered in the first and second steps, respectively. A 
mean-centered experimental predictor variable was entered in the third step, followed by 
two- and three-way interaction terms in the fourth and fifth steps respectively.  
Alcohol appetitive bias. Table 6 summarizes the results of linear regression 
models evaluating potential moderators of positive mood’s influence on appetitive bias 
for alcohol, with BMD, D3, and D4 scores from the first SRC designated as the 
dependent variable. Secondary aim 1 was addressed first by testing positive-mood 
relevant variables: positive urgency, sensation seeking, and enhancement motives. No 
statistically significant direct or interaction effects were observed in positive urgency or 
enhancement motive models. After controlling for gender and mood, sensation seeking 
was found to predict appetitive bias for alcohol across scoring algorithms: BMD (β=.24, 
t=2.16, p=.034), D3 (β=.23, t=2.13, p=.036), and D4 (β=.22, t=2.05, p=.043). Moreover, 
a significant interaction between positive mood and sensation seeking was observed for 
both D-algorithm alcohol appetitive bias scores. The interaction between sensation 
seeking and mood was probed at different levels of sensation seeking (Aiken & West, 
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1991). Gender was initially removed from these models as no significant interactions 
involving gender were observed. Following Aiken and West (1991), the influence of 
positive mood on appetitive responses to alcohol was examined at the sample mean for 
sensation, as well as one standard deviation above and below the mean. For the D3 score, 
the model was statistically significant (R2=.11, F(3,88)=3.47, p=.021) with the inclusion 
of the interaction term for positive mood and sensation seeking (ΔR2=.04, F(1,88)=4.08, 
p=.047). However, the interaction between mood and sensation seeking for the D4 score 
was only marginally significant (ΔR2=.04, F(1,88)=3.53, p=.063).  
Figure 4 depicts the predicted values of D3 appetitive alcohol bias scores for 
participants who were one standard deviation above and below the sample mean for 
sensation seeking in each mood conditions. Visual comparison suggested subjects who 
were low in sensation seeking displayed a relative avoidance of alcohol compared to low 
sensation seeking subjects in the neutral condition. Participants who were relatively high 
sensation seekers showed a stronger approach alcohol bias in a positive mood compared 
with their neutral counterparts. However, these apparent mood-induced differences in 
appetitive bias were not statistically significant for either low (B=-.21, SE=.16, t=1.27, 
p=.207, 95% CI: –.53–.12) or high (B=.23, SE=.13, t=1.40, p=.166, 95% CI: –.10–.55) 
sensation seekers.  
Potential gender differences in the observed sensation seeking x mood interaction 
were explored through unplanned stratified analyses. Predicted D3 appetitive bias scores 
at different levels of sensation seeking for male and female participants separately, with 
significant mood-based differences in female participants’ alcohol approach tendencies 
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(B=.58, SE=.21, t=2.83, p=.006). Figure 5 illustrates the results of these comparisons. As 
can be seen, females who were low in sensation seeking tended to avoid alcohol when 
experiencing positive mood as compared to their peers in the neutral mood condition 
(B=–.32, SE=.16, t=2.03, p=.046). By contrast, high sensation seeking females induced 
into a positive mood displayed significantly stronger appetitive bias for alcohol than high 
sensation seekers in a neutral mood (B=.38, SE=.19, t=2.01, p=.047). No significant 
mood x sensation seeking interaction was observed for males alone. 
Secondary aim 2 was addressed through linear regression tests of self-control and 
alcohol use variables. Results of these analyses are presented in Table 6. Models 
evaluating general self-control and alcohol use consequences failed to identify 
statistically significant effects. Usual number of drinks per drinking occasion in the past 
30 days was also did not predict appetitive bias or to moderate mood or gender effects. 
Difficulty governing alcohol use (TRI-govern) was found to be a significant predictor of 
BMD appetitive bias score (β=.36, t=3.54, p=.001), but no interaction with mood or 
gender was observed.  
The model incorporating participants’ reported number of heavy drinking 
episodes in the past 30 days revealed a statistically significant three-way interaction when 
D4 appetitive bias was regressed onto HDEs, mood, and gender (ΔR2=.05, B=–.23, 
SE=.11, t=2.13, p=.036, sr2=.05). This interaction was investigated through a comparison 
of predicted appetitive bias scores in each mood condition for males and females who 
reported no heavy drinking episodes, a moderate number (2.12), or a sufficient number 
(5.08) to be considered heavy drinkers (SAMSHA, 2011, 2012). Significant mood x HDE 
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were not observed for either gender. Instead, positive mood and heavy drinking appeared 
only to influence male participants’ approach tendencies (B=.18, SE=.09, t=1.99, p=.050; 
females: B=–.05, SE=.06, t=–0.85, p=.398).  
Simple slopes comparisons were conducted to clarify the nature of this interaction 
(Jaccard & Turrisi, 2003). Table 8 provides the slopes, standard error, and significance 
tests for gender-by-mood interactions. Results indicated HDEs in the past 30 days 
predicted D4 appetitive bias for alcohol among male participants in the positive mood 
condition (B=.18, SE=.08, t=2.21, p=.030). None of the other gender-by-mood slopes 
was found to be statistically significant. Comparison of simple slopes based on two- and 
three-way interaction coefficients revealed no significant difference between males and 
females in the neutral mood condition (B=.007, SE=.064, t=0.114, p=.909) and females 
in the positive or neutral mood conditions (B=-.048, SE=.057, t=-0.85, p=.398). 
Statistically significant slope differences were observed between males in the positive 
and neutral mood conditions (B=.178, SE=.09,  t=1.99, p=.050), as well as males and 
females in the positive mood condition (B=-.219, SE=.09, t=2.59, p=.011). Figure 6 
represents the simple slopes for all four groups. As can be seen, the difference in slopes 
for males and females in the positive mood condition was the most pronounced.  
Block order effects. In order to explore the absence of main and interaction 
effects for other candidate moderators, a series of multiple linear regression models was 
conducted controlling for block order, i.e., whether participants began the SRC and SRC-
SSTs by approaching or avoiding alcohol images. Each appetitive bias variable – BMD, 
D3, and D4 – was designated as the dependent variable for separate analyses of the 
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following predictors: positive urgency, sensation seeking, enhancement motives, alcohol 
self-control, general self-control, and alcohol consequences. Block order was entered as a 
dummy variable (approach first=1) in the first step, followed by mood condition (positive 
=1) in the second step, a mean-centered experimental predictor in the third step, and the 
product term of mood and the predictor in the final step.  
The results of these analyses appear in Table 9. Block order predicted significant 
mean differences in appetitive bias indices: BMD (R2=.12, B=60.67, SE=17.66, 
F(1,90)=11.80, p=.001), D3 (R2=.19, B=-.44, SE=.10, F(1,90)=20.41, p<.001), and D4 
(R2=.14, B=-.42, SE=.11, F(1,90)=14.58, p<.001); however, the direction of these 
differences varied by scoring algorithm. Compared to participants instructed to avoid 
alcohol first (M=-1.35, SD=72.43), participants who began tasks approaching alcohol 
(M=59.32, SD=95.43) demonstrated a substantial appetitive bias (MD=60.67, SE=17.66, 
d=0.72) based on their block mean difference scores. By contrast, D3 (MD=0.44, SE=.10, 
d=0.95) and D4 (MD=0.44, SE=.11, d=0.81) scoring algorithms indicated participants 
who approached alcohol first (D3: M=-.06, SD=.46; D4: M=-.03, SD=.54) were slower in 
the approach alcohol block and/or faster in the avoid block compared with participants 
who completed the avoid alcohol block first (D3: M=0.38, SD=.49; D4: M=0.38, 
SD=.51). These discrepancies are addressed in the discussion. 
Similar to previous models, positive urgency, general self-control, and alcohol 
consequences did not appear to contribute to the prediction of appetitive bias after 
controlling for block order and mood. Sensation seeking and alcohol self-control again 
emerged as independent predictors of appetitive bias when block order was controlled. 
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Sensation seeking proved a significant predictor of all three appetitive bias indices 
(BMD: R2=.16, F(1,88)=4.60, p=.035, B=31.64, SE=14.75, t=2.15, p=.035; D3: R2=.27, 
F(1,88)=10.13, p=.002, B=.25, SE=.08, t=3.18, p=.002; D4: R2=.22, F(1,88)=8.51, 
p=.004, B=.26, SE=.09, t=2.92, p=.004), with greater sensation seeking associated with 
stronger appetitive bias for alcohol. However, when block order was controlled the 
interaction between sensation seeking and mood was no longer statistically significant. 
Controlling for block order, alcohol related self-control (TRI-govern) predicted 
alcohol appetitive bias BMD (R2=.23, F(1,88)=12.76, p=.001, B=6.87, SE=1.92, t=3.57, 
p=.001) and D4 scores (R2=.43, F(1,88)=4.58, p=.035, B=.03, SE=.01, t=2.14, p=.035). 
In addition, alcohol self-control moderated the impact of positive mood on appetitive bias 
for alcohol as quantified by D4 (R2=.47, F(1,87)=4.55, p=.036, B=.05, SE=.03, t=2.13, 
p=.036). Comparison of simple slopes for each block order revealed a significant 
difference in slopes for participants who approached alcohol first, with govern was 
significantly positively associated with appetitive bias in the positive mood condition 
(β=.45, t=3.34, p=.003), but not the neutral condition (β=.27, t=0.29, p=.774), for 
participants who approached alcohol first. Estimated simple slopes for D4 appetitive bias 
regressed onto govern scores in the positive and neutral conditions for participants who 
approached alcohol first are presented in Figure 7. 
Alcohol response inhibition. Mood interactive variables – positive urgency, 
sensation seeking, enhancement motives – were evaluated as potential moderators of 
alcohol approach response inhibition first to address Secondary aim 1. As with the 
preceding linear regression models, gender and mood were entered in separate steps, 
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followed by the selected moderator and product terms. In one set of regressions, the 
percentage of stop-signaled approach alcohol trials for which respondents failed to inhibit 
themselves served as the dependent variable. Approach alcohol SSRTm was regressed 
onto selected predictors in the other set of models. Table 7 summarizes the results of 
these analyses. Positive urgency and enhancement motives were not found to be 
significantly associated with either approach alcohol response inhibition measure. 
Sensation seeking was inversely related to RI errors approaching alcohol (B=-.02, 
SE=.01, t=2.11, p=.038) and positively correlated with SSRTm within approach-alcohol 
blocks (B=43.19, SE=18.72, t=2.31, p=.023), but was not found to moderate mood 
effects or interact with gender.  
To address Secondary aim 2, the potential moderating function of individual 
differences in alcohol use and self-control were explored following the same procedures 
applied for Secondary aim 1. Gender and mood condition were entered sequentially as 
independent variables, followed by self-control, alcohol self-control, alcohol use 
consequences, usual number of drinks per drinking occasion in the past 30 days, or the 
number of heavy drinking episodes in the past 30 days. Two- and three-way interaction 
terms were entered in the fourth and fifth steps, respectively. These models are 
summarized in Table 7. Regression models evaluating general self-control, alcohol use 
consequences, and heavy drinking episodes in the past 30 days identified no significant 
simple or interaction effects.   
Alcohol self-control was found to interact with mood condition for alcohol 
approach SSRTm (ΔR2=.05, F(1,86)=4.41, p=.039). This interaction remained significant 
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after gender was removed from the model (B=-12.02, SE=5.34, t=2.52, p=.027). 
Examination of predicted mood effects at low (GOV=3.0), mean (7.36), and high (11.74) 
levels of alcohol self-control indicated a marginally significant mood-based difference in 
stop-signal reaction times during alcohol approach trials for subjects who reported 
minimal difficulty restraining their alcohol use (B=64.10, SE=32.68, t=1.96, p=.053). No 
mood effects were observed for participants who reported mean (t=11.71, p=.612) or high 
(t=-1.25, p=.22) levels of restraint. Comparison of predicted values indicated participants 
who reported minimal self-control effort over drinking, were slower to inhibit approach 
responses to alcohol stimuli in a positive mood compared to those in the neutral mood 
condition. Figure 8 displays mood effects on alcohol approach SSRTm relative to 
reported drinking self-control.  
Usual number of drinks per occasion was found to interact with mood condition 
(B=-30.89, SE=12.32, t=2.51, p=.014) to predict alcohol approach SSRTm. Separate 
analyses of each mood condition indicated usual number of drinks consumed was 
inversely associated with mean stop signal reaction time in the positive mood condition 
(B=-23.01, SE=10.16, t=2.26, p=.029). Usual number of drinks was unrelated to alcohol 
approach SSRTm for participants in the neutral condition (B=8.55, SE=6.89, t=1.24, 
p=.222). Gender did not contribute to either model and was removed.  
Finally, appetitive bias indices from the first SRC were mean-centered and 
evaluated as potential moderators of subsequent response inhibition in SRC-SST 
approach alcohol blocks, along with mood condition and gender. None of these models 
identified simple or interaction effects involving appetitive bias. Results of these analyses 
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are summarized in Table 10. In an effort to remove potential sources of confounding 
variance, the preceding analyses were repeated controlling for 1) block order (approach 
first vs. avoid first) and 2) students’ first language (English vs. not English). No 
significant alterations in the results were identified for either set of tests, potentially 
because of coincident reductions in power. 
Discussion 
Findings. Experiencing positive mood did not directly result in stronger 
appetitive biases for alcohol (H1), nor did it compromise inhibition of approach 
responses to alcohol cues (H2). Consequently, H1 and H2 were not supported. Studies of 
general and alcohol-specific cognitive-motivational mechanisms have noted the impact of 
positive mood can vary in relation to drinking motives, (e.g., Birch et al., 2008), active 
goals (e.g., Fishbach & Labroo, 2007), and intensity of motivation (Gable & Harmon-
Jones, 2011). Congruent with these observations, several moderators of positive mood’s 
impact on appetitive bias and response inhibition were identified.  
Alcohol appetitive bias. Induced positive mood effects for appetitive response 
biases for alcohol cues were moderated by alcohol related self-control, sensation seeking, 
and frequency of heavy drinking episodes for males. For students in a positive mood, 
more self-reported difficulty controlling alcohol use was associated with a greater 
appetitive bias for alcohol images. This observation is generally consistent with Cohn et 
al.’s (2012) finding that restraint effort was positively correlated with implicit approach 
associations measured via IAT in a sample of hazardous drinkers, although Cohn and 
colleagues did not observe variability in this relationship when compared positive and 
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negative mood. The mood effect observed in the present study may be attributed to 
sample differences. Whereas Cohn et al’s sample was age diverse (18-55 year old) and 
focused on heavy drinkers, the present study including only undergraduate drinkers with 
varying levels of alcohol use. For college students with less well-established drinking 
habits mood and effort to control alcohol use may be more likely to interact, while mood 
becomes less relevant as drinking becomes more consistent. To evaluate this prospect, 
future studies should examine changes in automatic approach response tendencies 
relative to alcohol self-control and mood over time 
Positive mood had disparate effects on approach responses to alcohol for 
participants who were high or low in sensation seeking. Compared with their neutral 
mood counterparts high sensation seekers showed stronger alcohol approach tendencies 
in a positive mood, while low sensation seekers showed a relative alcohol avoidance bias. 
This result is consistent with LaBrie, Kenney, Napper, and Miller’s (2013) observation 
that positive outcome expectancies predict heavier drinking for students who are high in 
sensation seeking. For high sensation seekers, positive mood may prime positive outcome 
associations, intensifying motivation to approach alcohol. By contrast, low sensation 
seekers in a positive mood may tend to avoid alcohol because of its sedative or 
disinhibiting effects. Further exploration of the sensation seeking x mood interaction 
indicated mood effects differed for high and low sensation seeking females, indicating 
additional research is needed to verify whether this interaction is gender-specific. 
Another gender difference was observed for the interaction of heavy drinking 
episodes and mood. Both male and female participants in a neutral mood showed no 
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significant differences in alcohol approach biases relative to HDE history. While females 
in a positive mood showed a non-significant inverse relationship between HDE history 
and appetitive bias, males who reported higher numbers of heavy drinking episodes 
showed stronger alcohol appetitive biases in the positive mood condition. The activation 
of strong approach alcohol biases among heavy drinking males is generally consistent 
with evidence that males engage in heavy drinking more often (SAMSHA, 2011, 2012), 
which typically occurs in social/enhancement related contexts for college students.   
Similar to the female-specific interaction between sensation seeking and mood, additional 
studies are needed to clarify the nature of this gender-specific interaction. Overall, these 
results demonstrated positive mood facilitates approach responses to reward cues, but 
only for specific subsets of drinkers.  
Alcohol response inhibition. The influence of positive mood on response 
inhibition was moderated by drinking habits, trait self-control, and alcohol self-control. 
Contrary to expectations, participants who drank more per occasion were actually faster 
to inhibit approach responses to alcohol in a positive mood. Although this result appears 
to be inconsistent with the DPM perspective that hazardous drinking results from 
insufficient self-control, it is consistent with research that has shown that heavier drinkers 
with higher levels of executive control resources tend to employ these resources to 
control responses to alcohol stimuli when necessary (Sharbanee, Stritzke, Wiers, Young, 
Rinck, & MacLeod, 2012). Considered in conjunction with evidence that positive mood 
replenishes self-regulatory resources (Shmueli & Prochaska, 2012; Tice et al., 2007), 
these observations suggest heavier drinkers in the present study stopped approaches 
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rapidly as part of a resource-dependent effort to constrain appetitive reactions. This 
formulation is supported by the finding that positive mood was associated with rapid 
inhibition of alcohol cue approach for participants who were higher in trait self-control.  
Additionally, participants who reported little difficulty controlling their drinking 
were slower to inhibit their approach responses to alcohol than their neutral mood peers. 
By contrast, high alcohol self-control effort and positive mood predicted faster inhibition 
of approach alcohol responses. While these findings could be considered at odds with 
evidence from the current experiment that positive mood and greater alcohol restraint 
predict stronger appetitive biases for alcohol, they also could be considered part of a 
more complex model of automatic and control process interactions. Students who have 
experienced more difficulty controlling their drinking, particularly in a positive mood, 
may consequently be more aware of the necessity of self-restraint. For these individuals, 
positive mood-enhanced appetitive bias could cue application of executive control 
resources – more available in a positive mood – to successfully control drinking.  
Regardless of mood or gender, greater levels of sensation seeking were predictive 
of slower inhibition of approach responses to alcohol cues but also fewer response 
inhibition failures. Similar to the moderation findings for alcohol self-control, this 
observation may appear at odds with the stronger approach alcohol tendency observed for 
high sensation seekers in a positive mood, but can also suggest a dual process model that 
allows for differential effects of positive mood on automatic and control processes. 
Positive mood may facilitate appetitive bias for alcohol among high sensation seekers, 
potentially contributing to slower stop-signal reaction times for approach responses to 
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alcohol cues. At the same time, students who are higher in sensation seeking may have 
experience restraining their impulses. Positive mood may serve as a cue or self-control 
resource for these individuals, allowing them to inhibit approach responses more often. 
Further research is needed to clarify the specific contributions of positive mood and 
individual differences for alcohol response tendencies.  
Methodological concerns. Whether participants began SRC tasks approaching or 
avoiding alcohol significantly impacted their initial appetitive bias scores. Block mean 
difference scores suggested a primacy effect whereby approaching alcohol first resulted 
in stronger appetitive bias. D scores demonstrated the opposite pattern, with an avoidance 
tendency among participants who approached alcohol first. These differences may be 
attributable to the inclusion of practice trials in D algorithm scoring, as practice trial 
performance would be expected to be more variable at the beginning of each task. This 
interaction between scoring algorithms and block order raises questions about the nature 
of the experimental measure itself, which is taken up in more detail as part of the general 
discussion.  
Summary. While primary hypotheses were not supported, some of the candidate 
moderators evaluated in this study interacted with positive mood to influence automatic 
and control processes. Consistent with a dual process model of hazardous alcohol use, 
these results indicate positive mood serves as a contextual factor that interacts with 
individual differences to both facilitate appetitive responses to alcohol cues and bolster 
self-control over these responses.  
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Experiment 2 
Method 
Experiment 2 investigated task-switching ability, specifically the ability to reverse 
approach responses to appetitive stimuli in the context of positive mood. Specifically, the 
effect of positive mood on participants’ ability to reverse approach responses to alcohol 
stimuli was examined. In addition, Experiment 2 assessed baseline appetitive bias for 
alcohol, i.e., alcohol-approach associations, prior to mood induction in order to 
investigate changes due to mood induction and to control for this variable in analyses. 
Boston University IRB approval was obtained for all procedures prior to initiation of 
recruitment. 
Participants. Experiment 2 employed identical recruitment, screening, and 
consent procedures to those used in Experiment 1, resulting in a sample of Boston 
University students 18 years or older currently enrolled in General Psychology. None of 
the one hundred ninety-six volunteers was screened out of the study. Following the same 
criteria employed in Experiment 1, one hundred and forty-one participants (71.94%) were 
categorized as drinkers based on consumption of one or more alcoholic beverages in the 
past 30 days. Non-drinkers (N=55) were excluded from analyses. In the resulting sample, 
female participants (58.2%, N=82) outnumbered males (41.8%, N=59). The majority of 
participants identified either as Caucasian (56.0%) or Asian or Asian American (19.9%), 
and the remainder identified as Hispanic (7.8%), Indian or Indian American (5.0%), 
African or African-American (4.3%), multiracial or another ethnicity (6.4%). Participants 
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were predominantly freshmen (51.1%, N=72) or sophomores (29.8%, N=42), and 
reported English was their first language (78.7%, N=111). 
Measures. Experiment 2 employed the same self-report questionnaires as 
Experiment 1. Table 1 presents the descriptive statistics and reliability coefficients for 
these instruments. Participants’ approach associations for alcohol and ability to reverse 
approach responses were assessed in successive SRC tasks.   
Appetitive response to alcohol. Participants completed a baseline Stimulus 
Response Compatibility task (SRC; Field et al., 2008) to gauge pre-existing approach 
associations for alcohol cues. This task was functionally identical to SRC1 in Experiment 
1 and featured the same alcohol and non-alcohol images. For one set of trials participants 
were instructed to direct the manikin toward alcohol images and away from non-alcohol 
images as rapidly and accurately as possible. The opposite directions were given for the 
other set of trials. Each set consisted of 8 practice trials followed by two blocks of 28 test 
trials separated by a screen with performance feedback. In the absence of anticipated 
correlations between appetitive bias and drinking behaviors in Experiment 1, timing 
adjustments were made to the SRC program in order to match Field et al’s (2008) 
procedures more precisely. Specifically, the movement of the manikin after correct 
responses occurred over 1000ms as opposed to the 500ms duration in Experiment 1. As 
in Experiment 1, SRC set sequence was counterbalanced within mood conditions so that 
50% of participants in each condition completed the avoid alcohol set first.  
Reversing responses (Task switching). To operationalize executive control 
switching between approach and avoidance responses to alcohol stimuli cued response 
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reversal trials (CRR) were added to the SRC. The resulting SRC-CRR task utilized the 
same image set (16 alcohol, 16 non-alcohol) and number of trials as the SRC-SST in 
Experiment 1.  Each SRC-CRR began with a brief reminder of the SRC directions, 
followed by instructions to reverse the established response for a class of stimuli when a 
reverse cue appeared next to the target image.  For example, in approach alcohol blocks 
participants were instructed to direct the manikin toward alcohol images as quickly and 
accurately as possible, but to direct the manikin away from alcohol images when the 
reverse cue was presented. Both SRC-CRR tasks consisted of 160 trials, with sixteen 
practice trials and two blocks of 32 test trials each for approach or avoid alcohol. Each 
trial began with a black screen for 1000 ms, followed by the target image in the center of 
the screen with the manikin either above or below it. Reverse cues occurred at random on 
25% of trials for each class of stimuli in each block. Because task-switching preparation 
was not of interest in this study, reverse cues were presented simultaneously to the right 
of target images.  The ITI was set to 500 ms.  
Correct responses were followed by a 1000 ms video of the manikin moving in 
the designated direction. A red “X” in the center of the target image indicated incorrect 
responses on SRC trials, while failure to reverse a response was followed by “Wrong 
Way” sign in the center of the target. To encourage participants to work quickly, each 
trial had a 2000 ms response window. If no response was provided during this window, 
“too slow” appeared in the center of the target. Reaction times for correctly executed 
switches were recorded along with the number of incorrect responses given in each block 
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for each stimulus type (alcohol and non-alcohol). Appendix C presents screen shots of 
SRC and CRR trials.  
Procedures. The procedure for obtaining informed consent, general instructions, 
and apparatuses employed in Experiment 1 were used in Experiment 2. Instead of block 
randomization, however, a stratified randomization scheme was employed to ensure 
equal numbers of male and female drinkers were randomly assigned to positive and 
neutral mood conditions. The randomization scheme was embedded in the Qualtrics 
survey and executed after participants completed the self-report questionnaires. There 
were two substantial procedure changes from Experiment 1 to Experiment 2. Foremost, 
SCR-CRR tasks replaced the SRC-SSTs. As illustrated in Figure 4, in addition to 
demonstration tasks and self-report measures, participants completed their first SRC prior 
to mood induction as a baseline for alcohol appetitive bias. This eliminated the need for 
the second mood maintenance video shown in Experiment 1.  
Following completion of the baseline SRC task, participants viewed the first 
mood-induction video for their condition and responded to mood and video evaluation 
items. They then completed one SRC-CRR, followed by the first mood maintenance 
video and questions. This was followed by a second SRC-CRR to attain a sufficient 
number of response reversal trials. Participants were then thanked, debriefed, and 
assigned credit. As in Experiment 1, the sequence of SRC blocks was counterbalanced 
within mood induction conditions so that 50% of participants in each condition 
completed the avoid alcohol block first. 
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Hypotheses. Experiment 2 tested two primary hypotheses regarding the effect of 
positive mood on automatic and control processes related to alcohol use. As in 
Experiment 1, the secondary objective of this study was to investigate potential 
moderators of the relationship between positive mood and alcohol-related dual processes.  
H1: Based on evidence from previous studies showing positive affect facilitates 
approach behavior for reward cues and accessibility of alcohol concepts, drinkers in the 
positive mood induction condition were hypothesized to demonstrate stronger appetitive 
response biases for alcohol cues through faster approach response reaction times on the 
SRC compared with (a) participants in the neutral mood condition and (b) their own 
baseline SRC performance. 
H2: Positive mood increases approach preparedness, particularly for reward cues, 
and can activate associations and urges for alcohol. This suggests positive affect could 
prime approach responses to alcohol-related stimuli. Preparedness to approach alcohol 
would be expected to manifest as greater difficulty switching to an avoid response on 
cue, particularly in SRC-CRR blocks where the predominant task involves approaching 
alcohol targets. Participants in the positive mood condition were therefore expected to 
demonstrate greater task switching interference in these blocks than those in the neutral 
mood condition. Specifically, positive mood was expected to produce greater approach 
reversal conflict (i.e., less cognitive flexibility) evident in (a) larger switch costs and (b) 
more frequent response errors in the approach alcohol block. 
Secondary aim 1: Individual difference variables associated with positive affect 
and impulsivity or alcohol use were evaluated as potential moderators of the influence of 
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positive mood on appetitive responses or response inhibition for alcohol cues: positive 
urgency, sensation seeking, enhancement motives, and alcohol-related self-restraint. 
Stronger identification with each characteristic was expected to interact with positive 
mood to predict greater appetitive bias for alcohol cues and increased response errors for 
alcohol-stimuli paired with reverse cues. 
Secondary aim 2: Additional individual difference variables associated with self-
control and alcohol use were evaluated as potential moderators of the influence of 
positive mood on appetitive responses or response inhibition for alcohol cues: self-
control, alcohol use, number of alcohol consequences, alcohol related self-control, 
baseline appetitive associations for alcohol, and gender. For participants in the positive 
mood condition, more extensive alcohol use and stronger baseline appetitive responses 
for alcohol were expected to be associated with greater appetitive bias for alcohol cues 
and increased response errors for reverse cued alcohol-stimuli during the approach 
alcohol block. By contrast, greater general and alcohol-specific self-control were 
expected to be associated with more consistent performance on switch trials. Initial 
analyses also controlled for gender. 
Results 
Sample characteristics. Participants’ self-reported drinking behaviors for each 
condition and the combined sample (N=141) are summarized in Table 10. Over the 30 
days before assessment, most participants drank 2-3 times (39.7%) or 1-2 times per week 
(36.2%). The average usual number of drinks was 4.16 (SD=2.22) per occasion, and 6.28 
drinks (SD=3.59) for the heaviest drinking episode. Most participants reported no HDEs 
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(30.5%) or only one (16.3%), while the sample mean was positively skewed (M=6.28, 
SD=3.59). Focal analyses were preceded by comparisons of the distribution of male and 
female participants, alcohol use, and experimental moderator variables in positive and 
neutral mood conditions. Video ratings were also compared to ascertain whether mood 
manipulation succeeded. 
Randomization checks. Mood condition equivalence at baseline was assessed 
using Pearson chi-square cross-tabulations and independent samples t-tests. Results 
indicated no significant difference (χ2=0.148, p=.700) in the distribution of female and 
male participants in the positive mood condition (females n=39, males n=30) compared 
with the neutral condition (females n=43, males n=29). Table 11 provides descriptive 
statistics for self-report measures. Results of two-tailed independent samples t-tests 
identified no statistically significant differences between participants in the positive and 
neutral mood conditions for drinking behavior, enhancement motives, general or alcohol-
related self-control, sensation seeking, or positive urgency. Participants in the positive 
mood condition experienced more alcohol-related consequences in the previous year 
(t=2.00, p=.047), but this difference did not appear to result from randomization error.  
Manipulation checks. Independent samples t-tests were conducted to compare 
mood self-reports in the positive and neutral conditions before and after each mood 
video. No statistically significant differences were observed between conditions in 
baseline positive (t=100, p=.321) or negative affect (t=0.42, p=.676). Statistically 
significant mean differences were observed between conditions following the mood 
induction procedure (t=3.41, p=.001). Participants in the positive mood condition 
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reported more joviality (M=24.26, SD=6.85) than the control group (M=20.24, 
SD=7.15). Assessment after the mood maintenance video revealed differences in 
happiness (t=4.15, p<.001) and energy (t=2.93, p=.004). Subjects who viewed positive 
mood videos were happier (M=2.01, SD=1.85) and less tired (M=-0.24, SD=2.77) than 
controls (happy: M=0.88, SD=1.34; tired M=-1.46, SD=2.10). Mood induction appeared 
to be both effective and maintained based on these results.   
Data reduction. Due to time constraints, one female participant in the positive 
mood condition was unable to complete the SRC-SST portions of the study. However, 
her data were retained for SRC1.   
SRC task. Alcohol approach bias calculation for all three SRC tasks included both 
Field et al’s (2008) block mean difference and Greenwald et al’s (2003) D algorithms as 
described in Experiment 1. For the first SRC task, a mean error rate of 4.58% was 
observed. An average of 1.93% of correct responses were faster than 200 ms or slower 
than 3000 ms or three standard deviations above the block mean RT were excluded as 
outliers. One female participant in the neutral mood condition and one male participant in 
the positive mood condition provided incorrect responses on over 20% of baseline SRC 
trials; consequently their data were excluded from analyses. Table 11 displays descriptive 
statistics for SRC appetitive bias scores for the composite sample and each mood 
condition. 
SRC-CRR tasks. For each SRC-CRR administration, four representations of 
alcohol appetitive bias were derived from SRC trials, ignoring CRR trials. Two scores 
were calculated based on block mean differences following Field et al (2008). For both 
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BMD scores, practice trials, incorrect responses, and outlier RTs were excluded if they 
were faster than 200ms or slower than three standard deviations above a participant’s 
mean RT. For the first SRC-CRR the mean error rate was 8.37% (SD=5.63%) with 
2.19% outliers (SD=4.21%). Similar error (M=8.65%, SD=6.20%) and outlier 
(M=2.38%, SD=6.09%) rates were observed for the second administration. Data was 
withheld from analyses for participants who responded incorrectly on more than 20% of 
trials and/or had over 10% of their correct responses identified as outliers.  
After CRR trials, error and outlier RTs were removed, the mean reaction times for 
approach alcohol blocks were subtracted from the mean reaction times for avoid alcohol 
blocks to obtain BMD scores for each SRC-CRR. These block mean differences were 
designated BMDST because switch trials, i.e., trials preceded by a CRR trial, were 
included. Consequently, these scores were expected to include switch costs that might 
influence appetitive bias scores. To eliminate potential switch costs when switching back 
to block-congruent responses after a reversal, additional block mean differences were 
calculated using only SRC repetition trials, i.e., those not preceded by a CRR trial. The 
resulting no switch (BMDNS) and switch trial (BMDST) block mean difference were each 
included in SRC analyses. D3 and D4 algorithms (Greenwald et al., 2003) were applied 
to obtain the other two indices of appetitive bias for alcohol. D algorithm scoring was 
applied to all SRC trials, regardless of the preceding trial, following the same procedures 
as Experiment 1. Descriptive statistics for SRC scores appear in Table 12. Appetitive bias 
scores from the first and second SRC-CRR administrations are labeled SRC2 and SRC3 
respectively.   
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Alcohol response reversal. Executive control over task switching ability was 
operationalized by comparing switch and repetition trials within each SRC-CRR task. 
Consistent with previous task shifting research, error prevalence and mean reaction times 
for correct responses were calculated separately for switch and repetition trials in each 
block. The means of these values were then averaged for matching test blocks, e.g., both 
approach-alcohol blocks (Rogers & Monsell, 1995; Van der Plas, Crone, van den 
Wildenberg, Tranel, & Bechara, 2009). Switch costs were calculated by subtracting 
repetition trial means from switch trial means for approach- and avoid-alcohol blocks 
separately. In addition error prevalence and correct RT means were obtained for each 
type of trial in approach- and avoid-alcohol blocks. These indices allowed for an 
exploration of target content, prepared response, task switching, and response reversal.  
Random presentation of reverse response cues produced variable ratios of switch 
to repetition trials for each participant, in each block, and within SRC-CCR tasks. In 
order to account for variability in mixing cost, the proportion of switch trials was 
calculated for both avoid-alcohol blocks and both approach-alcohol blocks. Switch 
prevalence over both SRC-CRR avoid-alcohol blocks ranged from 28.45-47.97% 
(M=38.63% SD=3.74%), while the switch prevalence for both approach-alcohol blocks 
ranged from 28.46-47.45% (M=39.81%, SD=3.31%). Paired samples comparison 
indicated no significant difference in switch prevalence between approach- and avoid-
alcohol blocks (t=0.79, p=.432). Independent samples t-tests comparing all participants in 
the positive and neutral mood conditions also found no significant differences in 
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approach- (MD=0.67%, t=1.18, p=.238) or avoid-alcohol (MD=0.48%, t=0.77, p=.443) 
switch prevalence.  
Preliminary analyses. Table 12 displays the sample and condition means and 
standard deviations for variables of interest from SRC and SRC-CRR administrations. 
Task performance in the neutral and positive mood conditions was compared via two-
tailed independent samples t-tests; results are shown in Table 12. Contrary to 
expectations, no statistically significant differences were observed in alcohol approach 
bias or switch cost indices.  
Pearson bivariate correlations were calculated to examine the relationships 
between drinking, self-report measures, and baseline appetitive bias. Table 13 presents 
the correlation coefficients for drinking and self-report measures for the composite 
sample. As in Experiment 1, significant positive correlations were found between all 
drinking behaviors (p < .01 - .001). In addition, all drinking behaviors were positively 
correlated with alcohol consequences (p < .001), alcohol restraint (p < .01 - .001), and 
enhancement motives (p  <  .05 - .001). Usual number of drinks per drinking occasion 
was inversely related to trait self-control (p=.028) and positively correlated with positive 
urgency. Significant positive correlations were also observed between heavy drinking 
episodes in the past 30 days and both sensation seeking (p=.028) and positive urgency 
(p=.031). Sensation seeking was also positively correlated with participants’ maximum 
number of drinks consumed on one occasion in the past 30 days (p=.011).  Like 
Experiment 1, none of the appetitive bias indices – block mean difference, D3, or D4 
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scores – was significantly correlated with drinking behavior. However, positive urgency 
was significantly positively correlated with D3 and D4 scores at baseline SRC (p=.001).  
Table 14 presents the correlation coefficients between baseline assessments and 
post-mood performance on the SRC-CRR tasks separately for each mood condition. In 
the neutral mood condition, drinking variables were not significantly correlated with 
appetitive bias scores for either SRC-CRR. Significant positive correlations were 
observed between the number of switch errors made during approach alcohol blocks and 
usual number of drinks consumed, HDEs, max drinks consumed, alcohol consequences, 
restraint efforts, and sensation seeking, but only for the neutral mood group. Additionally, 
positive urgency was significantly correlated with reaction time switch cost in avoid 
alcohol blocks (r=.36, p=.002) and baseline appetitive bias for alcohol cues (BMD on 
SRC1) was associated with reaction time switch cost in approach alcohol blocks. These 
findings are considered in the Discussion.  
Appetitive bias scores on the first SRC-CCR were positively correlated with 
frequency of drinking (D3 and D4) and HDEs (D3) in the positive mood condition. 
Number of HDEs in the past 30 days was significantly negatively correlated with reaction 
time switch cost in approach alcohol blocks (r=-.30, p=.013). For participants in the 
positive mood condition, appetitive bias during the second SRC-CRR (SRC3) task was 
related to self-reports in two unexpected ways. SRC3 D-scores were negatively correlated 
with usual number of drinks per drinking occasion and positively correlated with trait 
self-control. These correlations raised questions about the interpretation of final SRC 
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performance in the positive mood group; therefore, primary and secondary analyses 
involving appetitive bias focused on scores from the first SRC-CRR task. 
Primary analyses. The hypotheses that positive mood would be associated with 
stronger appetitive bias for alcohol cues (H1) and greater interference in task switching 
(H2) compared with performance in the neutral mood condition were tested through 
different statistical approaches. H1 was evaluated through multiple linear regression 
analysis similar to the approach applied in Experiment 1. H2 was initially examined using 
a repeated measures approach more consistent with task switching studies. The repeated 
measures approach allowed performance variability to be examined at the block level and 
for different targets (alcohol or non-alcohol), actions (approach or avoid), switching 
(versus repetition), and reversing predominant responses for a given block (cued versus 
not).  For both sets of analyses, mood condition and gender were entered as independent 
between-subjects factors.  
Alcohol appetitive bias. To test the propositions of H1, the effect of positive 
mood induction on appetitive response biases for alcohol cues was examined in separate 
multiple linear regression models for each of the four appetitive bias scores derived from 
SRC2 performance: BMDNS, BMDST, D3 and D4 algorithms. As in Experiment 1, 
dummy coded gender (female=1) and mood condition (positive mood=1) were entered 
sequentially as independent predictors. To evaluate whether appetitive bias increased 
from baseline in the positive mood condition (H1b), the mean-centered baseline 
appetitive bias score matching the designated dependent variable was entered in the third 
step. SRC1 BMD serving as the baseline for both SRC2 BMD scores. Two- and three-
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way interaction terms were entered in steps four and five respectively. Table 15 displays 
the results of these analyses; as can be seen, neither H1a nor H1b was supported. None of 
the models identified a main or interaction effect for mood. Significant gender-by-
baseline appetitive bias interactions were observed for both D3 (B=.32, SE=.11, t=3.03, 
p=.003) and D4 scores (B=.27 SE=.11 t=2.60 p=.011). These results indicate female 
subjects’ baseline and post-mood induction D scores were positively correlated regardless 
of mood condition, whereas males’ baseline appetitive bias scores were not significant 
predictors of their post-induction SRC performance. 
Alcohol response reversal. Table 16 summarizes the descriptive statistics for 
SRC-CRR performance, including mean proportion of errors and reaction times within 
approach avoid alcohol blocks for positive and neutral mood conditions separately. To 
test H2, the impact of mood condition on task switching during the SRC-CCR was 
evaluated through two 2 Block (Approach Alcohol vs. Avoid Alcohol) x 2 Trial (Switch 
vs. Repetition) x 2 Mood (Positive vs. Neutral) x 2 Gender (Female vs. Male) within-
between subjects repeated measures ANOVAs were conducted for mean error rates and 
reaction times. Results from both analyses are summarized in Table 17. Contrary to H2, 
no significant main or interaction effects for mood were observed within or between 
subjects, although the interaction between gender and mood approached statistical 
significance (F=3.83, p=.053). Consistent with previous task switching paradigms, trial 
type showed a significant effect on mean error rates (F=159.49, p < .001) and reaction 
times (F=1170.57, p < .001). Comparison of means indicated responses on repetition 
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trials were faster (M=841.45, SE=11.15) and less error prone (M=7.4% SE=0.5%) than 
switch trials (M=998.47, SE=12.95; M=12.3% SE=0.6%).  
Reaction times were faster in the approach alcohol blocks (M=905.99, SE=12.21) 
than the avoid alcohol blocks (M=933.96, SE=12.10; MD=27.97, F=27.82, p < .001). 
Finally, a significant gender-by-trial interaction was observed (F=5.01, p=.027). 
Comparison of means indicated females committed fewer errors on switch trials 
(M=11.4%, SE=0.8%) than males (M=13.2%, SE=0.96%). These analyses were repeated 
with block order added as a between subjects factor, but this did not alter the results. 
Possible mood effects for specific types of trials within SRC-CRR blocks were 
investigated in a 2 Action (Approach vs. Avoid) x 2 Target (Alcohol vs. Non-alcohol) x 2 
Cue (Reverse cued vs. SRC) x 2 Trial (Switch vs. Repetition) x 2 Mood (Positive vs. 
Neutral) within-between subjects ANOVA was conducted for reaction time means. Table 
18 outlines the findings from this analysis. Again, no main or interaction effects were 
observed for mood.  
Secondary analyses. Secondary aims 1 and 2 were met by testing potential 
moderators of positive mood effects for appetitive bias and task switching in separate 
regression models. In each model, gender and mood condition were entered in the first 
and second steps, respectively. A mean-centered experimental predictor variable was 
entered in the third step, followed by the interaction term with mood in the fourth step. 
Each of the four SRC2 appetitive bias scores served as the dependent variable in a 
separate series of models. Examination of results for block mean difference scores that 
included switch trials (BMDST) revealed no significant main or interaction effects with 
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any of the moderators proposed in secondary aims 1 and 2. Given these observations, the 
details of analyses focused on BMDST are not included in the following results.  
Alcohol appetitive bias. Secondary aim 1 was addressed by investigating 
individual differences related to affect and alcohol use – i.e., positive urgency, sensation 
seeking, enhancement motives, and alcohol self-restraint – as potential moderators of 
positive mood effects for appetitive bias for alcohol. Measures of appetitive bias from the 
post-mood induction SRC-CRR were designated as dependent variables and regressed 
onto separate models. Gender and mood condition were enter in the first and second steps 
of the model. A mean-centered candidate moderator was entered in the third step 
followed by all two- and three-way product terms in the fourth and fifth steps. No 
significant interactions between proposed moderators and mood, gender, or both were 
observed in these models.  
Consequently, product terms including gender were removed so that the fourth 
step in the revised models only added the mood-by-moderator product term. Table 19 
summarizes the results of these linear regression models. No statistically significant 
direct or interaction effects were observed for tests of enhancement motives as a 
moderator. When gender and mood were controlled for, sensation seeking was found to 
be positively correlated with D3 (β=.23, t=2.59, p=.011) and D4 (β=.21, t=2.37, p=.019) 
and D4 (β=.22, t=2.05, p=.043) alcohol appetitive bias scores, but not block mean 
difference scores. No statistically significant interactions between sensation seeking and 
mood were observed in relation to appetitive bias. 
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Positive urgency was found to moderate the relationship between positive mood 
and appetitive bias (BMDNS) for alcohol cues (R2=.04, ?R2=.03, ?F(1,129)=4.03, 
p=.047). Examination of the interaction at different levels of positive urgency (PU: 
M=1.66, SD=.48) indicated a significant mean difference (t=2.32, p=.022) in appetitive 
response bias for positive and neutral mood conditions, but only for participants who 
were high in positive urgency. Figure 9 represents the mean differences in appetitive bias 
based on the sample mean (Medium Urgency: MD=19.51, t=1.27, p=.205) plus (High 
Urgency: MD=50.45, t=2.32, p =.022) or minus (Low Urgency: MD=-11.44, t=0.53, 
p=.599) one standard deviation. 
Secondary aim 2 was addressed by evaluating trait self-control, alcohol use self-
control, usual number of drinks per occasion, heavy drinking episodes, and alcohol use 
consequences as moderators of mood effects on appetitive bias for alcohol. The statistical 
approach employed for secondary aim 1 above was applied to evaluation of these 
candidate moderators. Again, models that included interaction terms for gender produced 
no significant or indirect effects related to appetitive bias and mood. Table 19 
summarizes the results for models that controlled for gender but only included the mood-
by-moderator product term. Surprisingly, none of the moderators tested demonstrated 
statistically significant direct or indirect effects for appetitive bias scores.  
Based on the finding in Experiment 1 that heavy drinking episodes moderated the 
impact of positive mood on appetitive bias among males, a final series of investigatory 
regression models controlled for heavy drinker status. Participants who reported two or 
more HDEs over the past 30 days were identified as heavy drinkers. Thirty-six 
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participants in the neutral mood condition and twenty-six participants induced to 
experience positive mood were identified as heavy drinkers. Heavy and light drinkers 
appeared to be relatively evenly distributed across conditions (χ2=2.01, p=.156). 
Controlling for heavy drinker status did not reveal moderation of mood by candidate 
variables. Heavy drinking also failed to demonstrate a direct effect on appetitive bias 
scores and did not interact with induced mood.  
Block order effects. To investigate the absence of anticipated direct and 
moderation results, additional multiple linear regression analyses controlling for block 
order were conducted. Block order (dummy coded, 1=approach alcohol first) replaced 
gender in the first step of the model, with mood, a candidate moderator, and the mood-
by-moderator product term entered in subsequent steps. Block order predicted significant 
mean differences in D scores of appetitive bias at baseline: D3 (R2=.27, B=-.55, SE=.08, 
F(1,132)=49.27, p<.001), and D4 (R2=.27, B=-.54, SE=.08, F(1,132)=48.94, p<.001). 
Mean comparisons revealed participants who approached alcohol first tended to generate 
positive D sores indicative of appetitive bias for alcohol (D3: M=0.20, SD=.41; D4: 
M=.20, SD=.38), while those who avoided alcohol first tended to demonstrate more 
balanced or alcohol-avoidant responses (D3: M=-0.05, SD=.39; D4: M=-.02, SD=.37). 
These sizeable differences in performance (D3: MD= 0.25, SE=.07, d=0.63; D4: 
MD=.22, SE=.06, d=0.59) are addressed in the Discussion. Block order was not 
associated with mean differences in baseline BMD scores. Regardless of which score 
served as the dependent variable, multiple linear regression models controlling for block 
order did not reveal direct or moderation effects for any of the previously tested candidate 
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moderators. As in Experiment 1, all regression models testing moderators of appetitive 
bias were recalculated, controlling for block order. No additional significant results were 
obtained with this modification.  
Alcohol response reversal. In order to explore potential moderators of positive 
mood effects on alcohol response reversal performance, switch costs were calculated for 
approach- and avoid-alcohol blocks by subtracting participants’ mean RT for correct 
repetition responses from their mean RT time for correct switch trial responses. The 
switch cost for approach-alcohol blocks was then subtracted from the avoid-alcohol 
blocks’ switch cost. The resulting avoid-approach cost mean difference (CMD), 
conceptually and mathematically similar to Field et al.’s (2008) block mean difference 
index of appetitive bias, was identified as a measure of shifting difficulty relative to 
predominant task set rules. This interpretation was based on the logic that the RT 
difference between switch and repetition trials represents cognitive interference shifting 
tasks (Monsell, 2003). CMD was calculated so that higher scores indicated greater task 
switching difficulty in the avoid-alcohol block.  
Mood-interactive variables – positive urgency, sensation seeking, enhancement 
motives, and baseline appetitive bias for alcohol cues – were evaluated as potential 
moderators of alcohol response reversal switch costs, i.e., interference in task shifting, to 
address Secondary aim 1. Following the linear regression procedure outlined in 
Experiment 1, gender and mood were entered in separate steps, followed by the selected 
moderator and product terms. Like the moderation analyses completed for approach bias 
variables in this study, the majority of models that included all two- and three-way 
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interactions found no evidence of main or interaction effects for moderators with one 
exception. The model testing positive urgency identified a statistically significant three-
way interaction between urgency, mood, and gender (R2=.16, F(7,126)=3.34, p=.003). 
Consequently, the effect of positive (versus neutral) mood on CMD was compared at 
different levels of urgency for male and female participants. Result revealed significant 
differences in CMD between female participants in the positive and neutral mood 
conditions who were either high (MD=-77.61, SE=21.27, t - -3.65, p < .001) or low in 
(MD=51.67. SE=21.07, t=2.45, p=.016) urgency. Females in the positive mood condition 
who were high in urgency accrued larger switch costs during the approach alcohol blocks 
compared to high urgency women in the neutral condition. Female participants who were 
low in urgency showed larger switch costs in the avoid alcohol blocks when experiencing 
positive mood compared to low urgency females in the neutral condition. 
Product terms not related to secondary aims were removed from models testing 
sensation seeking and enhancement motives and regressions were recalculated. The 
resulting models controlled for gender and explored potential interactions between 
positive mood and candidate moderators. Table 20 summarizes the results of these 
analyses. Sensation seeking and enhancement motives were found to be unrelated to task 
switching ability in either mood condition. Baseline appetitive response bias for alcohol 
was found to have a significant two-way interaction with mood (β=0.34, SE=.14, t=2.53, 
p=.013) predicting CMD (R2=.06, F(3,128)=5.67, p=.050). Examination of CMD at 
different levels of baseline appetitive bias revealed a conditional mood effect for 
participants with strong baseline approach response tendencies for alcohol (B=33.99, 
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SE=17.17, t=1.98, p=.049). Compared with high baseline bias participants in the neutral 
mood condition, who showed greater difficulty switching in approach alcohol blocks, 
high bias participants in the positive mood condition showed relatively little difficulty in 
either approach- or avoid- alcohol blocks.  
Analyses for secondary aim 2 examined alcohol use, alcohol related 
consequences, alcohol use self-control, and trait self-control as possible moderators of 
mood effects following the procedures used for secondary aim 1. Gender and mood 
condition were entered sequentially as independent variables, followed by alcohol-related 
self-control (TRI-Govern), general self-control, alcohol consequences, usual number of 
drinks per drinking occasion in the past 30 days, or the number of heavy drinking 
episodes in the past 30 days. Two- and three-way interaction terms were initially entered 
in subsequent steps, but all were subsequently removed except for the moderator-by-
mood product term when initial model tests revealed no significant moderation of mood 
for CMD. Results from these models are summarized in Table 20. None of the variables 
tested – self-control, alcohol use consequences, heavy drinking episodes, or daily 
drinking – demonstrated statistically significant direct or moderating influences on block-
specific differences in shifting ability. Results suggested trait self-control may moderate 
the influence of mood on CMD (B=2.93, SE=1.52, t=1.93, p=.056), but additional 
analyses (see below) did not provide additional support for this finding. 
Exploration of mood and moderation effects for task switching performance 
continued by repeating the analyses described above controlling for either block order or 
heavy drinker status. Neither of these modifications uncovered additional mood-by-
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moderator interactions or substantially altered the results reported above. Finally, as in 
Experiment 1, several tertiary analyses were conducted in which the participants’ first 
language (English vs. not English) was entered into regression models. Again, no 
meaningful changes in results were observed.  
Discussion 
Findings. The hypotheses that positive mood induction would result in stronger 
appetitive biases for alcohol compared to the neutral mood group and participants’ 
baseline appetitive biases (H1 a & b) were not supported. Similarly, positive mood was 
not found to increase response conflict interference reversing approach responses to 
alcohol cues (H2). Subsequent analyses of trial specific reaction times also found no 
significant differences attributable to positive mood. Evaluation of candidate moderators 
revealed surprisingly few interactions with positive mood. Sensation seeking, 
enhancement motives, drinking behavior, alcohol use self control, trait self control, and 
alcohol use consequences appeared to be unrelated to the experience of mood and 
automatic or control responses alcohol cues.   
Alcohol appetitive bias. As in Experiment 1, sensation seeking was associated 
with stronger appetitive bias for alcohol. In contrast to Experiment 1, however, sensation 
seeking was not found to interact with positive mood. Instead, the effect of positive mood 
on appetitive bias for alcohol was found to vary relative to different levels of positive 
urgency. Participants who were high in positive urgency and induced to positive mood 
demonstrated a significantly stronger approach alcohol response tendency compared with 
high PU participants in the neutral mood condition, with the latter displaying a propensity 
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for avoiding alcohol cues. No other interactions between experimental moderators and 
positive mood were observed for appetitive bias. 
Alcohol response reversal. Errors on approach alcohol trials with reverse 
response cues were neither directly nor indirectly affected by positive mood, but 
significant interactions were observed in switch cost differences in approach- and avoid-
alcohol blocks (CMD). Positive urgency was one of only two moderators of positive 
mood’s influence on participant’s facility reversing approach responses to alcohol cues. 
Female participants who were high in positive urgency and induced to positive mood 
demonstrated more difficulty reversing responses in the approach alcohol blocks of the 
SRC-CCR tasks than high urgency females in the neutral condition. By contrast, low 
urgency females in a positive mood demonstrated more response conflict in avoid-
alcohol blocks compared with their peers in the neutral condition. These observations are 
consistent with the expectation that greater urgency would lead to compromised self-
control in the positive mood group.   
Separately, baseline appetitive bias for alcohol also interacted with mood 
induction, but in the opposite manner. Participants with high baseline appetitive bias for 
alcohol produced a larger switch cost for approach alcohol blocks in the neutral mood 
condition, while high bias participants in the positive mood condition displayed minimal 
difference in switch cost. This result was congruent with previous studies showing better 
task switching performance in positive mood conditions (e.g., Dreisbach & Goschke, 
2004).  
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Methodological concerns. The failure to replicate interaction effects observed in 
Experiment 1 raises methodological concerns that are addressed in the general discussion. 
Similar to Experiment 1, examination of appetitive bias indices at baseline revealed 
significant block order effects for D scores, but not the block mean difference score. 
Participants who approached alcohol first showed an appetitive bias for alcohol, while D 
scores for those who avoided alcohol first tended to show an avoidance bias. These order 
effects are considered along with the block order effects observed in Experiment 1in the 
general discussion that follows. 
Summary. While the primary hypotheses for Experiment 2 were not supported, 
positive urgency was found to moderate the influence of positive mood on both appetitive 
responses and ability to alternate between responses to alcohol cues. Overall, this result 
was congruent with results obtained in Experiment 1, which indicated that positive mood 
impacts automatic and control processes relative to individual differences in personality 
and habit strength. 
General Discussion 
Summary of findings 
Dual process models (DPMs) posit hazardous drinking results from executive 
control processes being undermined or overwhelmed by relatively automatic cognitive-
motivational responses to appetitive stimuli (Friese et al., 2011; Hofmann et al., 2009). 
Individual and contextual factors or “boundary conditions” are expected to moderate the 
resolution of self-control conflicts by supporting or hampering these processes 
(Hofmann, Friese, & Wiers, 2008). Research linking positive mood with appetitive 
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motivation (Alcaro & Panskepp, 2011; Gable & Harmon-Jones, 2008), positive 
associations with alcohol (Kelly & Masterman, 2008), craving for alcohol (Mason, Light, 
Escher, & Drobes, 2008) and drinking behavior (Rankin & Maggs, 2006) provided the 
basis for the first primary hypothesis that induced positive mood would serve as a 
contextual cue that would facilitate approach responses to images of alcohol, resulting in 
stronger appetitive bias for these cues.  
Contrary to this hypothesis, neither experiment obtained evidence of a direct 
effect of induced positive mood on appetitive bias for alcohol cues. Appetitive biases on 
the SRC task were not significantly different for participants in the positive mood 
condition compared to the neutral control condition in either Experiment 1 or 2, and no 
significant change from baseline appetitive bias was observed in the positive mood group 
following mood induction in Experiment 2. Prior research has indicated positive mood 
can facilitate automatic drinking associations (Kelly & Masterman, 2008). The findings 
from the current studies, however, are consistent with the large number of studies 
indicating that examination of moderators is essential to understanding positive mood 
effects on automatic responses to alcohol cues. 
Similarly, there was no evidence that positive mood led to an impairment in 
executive control functions as measured in the current study.  Evidence that positive 
mood motivates reward pursuit (e.g., Ode et al, 2012; Augustine & Larsen, 2011) and 
impairs response inhibition (Rowe et al., 2007) constituted the basis for the second 
primary hypothesis that positive mood would adversely impact executive control over 
responses to alcohol cues. Specifically, the capacities to quickly and correctly stop 
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(Experiment 1) or reverse approach responses to alcohol cues (Experiment 2) were 
expected to show greater interference for participants in a positive mood. Neither of the 
present studies obtained evidence of a direct positive mood effect on executive control 
processes, however. Instead, findings suggested individual differences may determine the 
degree to which positive mood enhances self-control. Indeed, previous work on executive 
control has found positive mood has no effect on response inhibition (Martin & Kerns, 
2011), and that it can improve cognitive flexibility (Dreisbach, 2006).  
Taken together, the results of the present research highlight the importance of 
considering additional moderating variables when examining the relationship between 
positive mood and self-control of alcohol use. Prior observations suggest disparate 
positive mood effects are at least partly attributable to variability in drinking motives 
(Birch et al., 2008), intensity of motivation (Gable & Harmon-Jones, 2011), and current 
goals (Fishbach & Labroo, 2007). For example, Fishbach and Labroo (2007) found 
positive mood promoted self-control over appetitive behavior when self-improvement 
goals were active, but not when people are motivated to maintain their positive mood. 
Given the absence of direct positive mood effects for automatic or control processes 
related to alcohol cues in the present research, a series of prospective moderators was 
evaluated. 
Moderated positive mood effects for appetitive bias. Consistent with the 
expectation that boundary conditions influence the degree to which dual processes 
determine alcohol use, several individual differences were found to moderate positive 
mood’s effect on responses to alcohol cues. In Experiment 1, different levels of sensation 
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seeking, heavy drinking episodes in males, and alcohol related self-control moderated the 
impact of positive mood on appetitive bias for alcohol cues. Positive urgency was the 
sole moderator of positive mood for alcohol appetitive bias identified in Experiment 2.  
Each of these interaction effects is consistent with previous studies of individual 
differences and dual processes involved in hazardous alcohol use. Sensation seeking – the 
propensity to pursue and maintain positive, high arousal states (Cyders, Smith, Spillane, 
Fischer, Annus, & Peterson, 2007) – has been consistently linked with undergraduates’ 
alcohol use (Adams et al., 2012; Urbán et al., 2008). High sensation seeking has been 
linked with enhancement motives, positive responses to alcohol effects, poorer response 
inhibition, and heavier drinking than their low sensation seeking peers (Beseler, Taylor, 
Kraemer, & Leeman, 2012; Fillmore, Ostling, Martin, & Kelly, 2009). The stronger 
appetitive biases for alcohol among high sensation seeking undergraduates in a positive 
mood observed in Experiment 1 supports and extends these results by highlighting an 
underlying cognitive-motivational mechanism that may contribute to the hazardous 
drinking observed in high sensation seeking students. Given that goals and related 
behaviors can be primed by cues outside of awareness (e.g., Bargh, Gollwitzer, Lee-Chai, 
Barndollar, & Troetschel, 2001), exposure to alcohol cues following positive mood 
induction may have activated goals related to maintaining or enhancing that mood, along 
with associated approach responses to alcohol cues. Given the opportunity, the 
consequent motivational structure could foster heavier drinking. The fact that the 
interaction between positive mood and sensation seeking was principally evident for 
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female participants in Experiment 1 emphasizes a need for increased focus on gender-
differences in dual process research.  
In Experiment 1, males who reported more frequent heavy drinking episodes also 
demonstrated stronger appetitive bias for alcohol cues while in a positive mood. Males 
consistently report more heavy drinking episodes than females (Gruzca et al., 2009; 
SAMSHA, 2013, 2012), and heavier drinkers were expected to demonstrate faster 
approach responses on the SRC (Field et al., 2011). Like the sensation seeking group, the 
combination of positive mood and appetitive cues (i.e., alcohol images) may have primed 
reward pursuit, enhancement, or mood maintenance goals, resulting in more focused 
responses to alcohol stimuli (Gabel & Harmon-Jones, 2008). Participants reporting 
greater restraint effort also showed more appetitive bias for alcohol in the positive mood 
condition of Experiment 1. Associations between positive mood and alcohol use are 
predictive of enhancement motives (Mohr, Brannan, Wendt, Jacobs, Wright, & Wang, 
2013), which in turn predict effort to restrain drinking behavior (Stewart & Chambers, 
2000). These observations suggest that individuals who report greater effort to restrain 
their alcohol use do so because they experience strong approach-alcohol motivation when 
pleasant feelings arise.  
Finally, in Experiment 2, high positive urgency participants in the positive mood 
condition showed stronger appetitive biases for alcohol. Evidence of positive urgency 
predicting alcohol use has been mixed (Adams et al., 2012; Cyders et al., 2007). Cyders 
and colleagues have found positive urgency to be related to the number of drinks 
undergraduates consume and adverse drinking consequences for (Cyders, Flory, Rainer, 
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& Smith, 2009). Furthermore, in mood induction studies positive mood and positive 
urgency interacted to predict risk taking in a task that involved real risk and reward 
(Cyders, Zapolski, Combs, Settles, Fillmore, & Smith, 2010), leading to the assertion that 
positive urgency is related to alcohol use through perception of risks and benefits 
(Coskunipar & Cyders, 2012).  
The fact that these interactions did not replicate in the present research may be 
attributed to a primary difference in the experiment designs. Both experiments induced 
positive mood before the relevant appetitive bias assessment. In Experiment 1, positive 
mood was induced before the first SRC was completed, setting up the potential for 
sequential priming: first affect, then alcohol. This sequence could have primed positive 
affect goals and associations associated with drinking, leading to greater appetitive 
reactivity. Participants in Experiment 2 completed the first SRC prior to mood induction 
so their appetitive bias scores for hypothesis testing were taken from the first SRC-CRR. 
This means participants had the opportunity to habituate to the SRC stimuli before 
experiencing positive mood. If this occurred, participants beginning the SRC-CRR would 
not be expected to associate their mood with the task stimuli. In addition, the SRC-CRR 
was more challenging than the SRC alone. This may account for the interaction between 
mood and positive urgency, as individuals high in positive urgency may have engaged the 
SRC-CRR in earnest because of the greater risk for error.  
Moderated positive mood effects for executive control. Executive control over 
alcohol cue responses was influenced by positive mood relative to participants’ drinking 
habits, trait self-control, alcohol self-control, positive urgency, and appetitive bias prior 
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to mood induction. In Experiment 1, participants who drank more per occasion were 
faster to inhibit approach responses to alcohol in a positive mood. Although this result 
appeared contradictory to the DPM assertion that hazardous drinking results from 
insufficient self-control, it is consistent with research showing heavier drinkers with 
greater executive control resources employ these resources to over-control responses to 
alcohol stimuli (Sharbanee, Stritzke, Wiers, Young, Rinck, & MacLeod, 2012). 
Considered in conjunction with evidence that positive mood replenishes self-regulatory 
resources (Shmueli & Prochaska, 2012; Tice et al., 2007), these observations suggest 
heavier drinkers in the present study stopped approaches rapidly as part of a resource-
dependent effort to constrain appetitive reactions.  
This interpretation is supported by the further observation that positive mood was 
associated with rapid inhibition of alcohol cue approach responses for participants who 
experience greater difficulty restraining their drinking and for those who were higher in 
trait self-control. For participants high in alcohol self-control effort, their history of 
striving to restrain alcohol use may constitute practice that results in more efficient 
response inhibition. Alternately, positive mood may have come to serve as a contextual 
cue that primes restraint goals. Better RI performance for high trait self-control 
participants, on the other hand, could be attributed to the replenishing effects of positive 
mood for self-control resources (Tice et al., 2007). In addition, although there was no 
evidence of an interaction with mood, sensation seeking predicted poorer inhibition of 
approach alcohol responses. The consistency of this relationship across mood conditions 
fits with characterizations of sensation seeking as a trait facet of impulsivity, rather than a 
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state-dependent proclivity (Duckworth & Kern, 2011; Whiteside, Lynam, Miller, & 
Reynolds, 2006).  
In Experiment 2, only two candidate moderators interacted with mood to 
influence alcohol response reversing ability. Participants in the neutral condition who had 
strong appetitive biases for alcohol at baseline had greater difficulty switching between 
responses during approach alcohol blocks compared to strong baseline bias participants 
in the positive mood condition. Several factors may have contributed to this outcome. 
First, high baseline bias participants in the neutral condition may have been primed with 
approach-motivation by alcohol cues in the SRC. Alternately, completing the baseline 
SRC task may have depleted these participants’ self-control, thereby increasing the 
relevance of their automatic processing (Friese, Hofmann, & Schmitt, 2008). On the other 
hand, the relative lack of switch cost differences for high baseline bias participants may 
be interpreted as consistent with evidence that low arousal positive mood improves task 
switching performance by broadening attention (Dreisbach, 2006; Dreisbach & Goschke, 
2004; Liu & Wang, 2014).  
Additionally, positive urgency moderated the impact of positive mood on female 
participants’ executive control in Experiment 2. In a positive mood, high urgency females 
demonstrated more response conflict interference during approach alcohol blocks 
compared to high urgency females in the neutral condition. Similar to it effects on SRC 
performance, this result suggests urgency narrows attention and/or increases arousal 
when positive mood is induced, resulting in less cognitive flexibility for reward-cue 
responses (see Gable & Harmon-Jones, 2013). Interestingly, low urgency females in a 
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positive mood demonstrated more response conflict in avoid-alcohol blocks compared 
with their peers in the neutral condition.  
Positive mood and dual processes. Although no direct effects of positive mood 
were observed for the automatic or control processes assessed, overall the results of the 
present research conform to a dual process model of hazardous alcohol use. Positive 
mood effects for both appetitive and executive control responses to alcohol cues were 
moderated by dispositional and/or situational boundary conditions. Broadly speaking, 
interactions between positive mood and facets of impulsivity produced stronger 
appetitive biases and interfered with executive control, while interactions with self-
control and restraint efforts suggested positive mood sustained or improved executive 
control. Despite this general consistency with research objectives, the paucity of 
significant correlations between performance measures and drinking behavior and the 
failure to replicate results across two related studies raises some concerns.      
Mixed results are not uncommon in research examining mood induction or 
automatic cognitive processes. For example, Field, Mogg, and Bradley (2005) found no 
relationship between SRC performance and alcohol use, while Friese et al. (2008) 
reported implicit associations for alcohol only predicated use following self-control 
depletion. In some cases, automatic approach tendencies have been found to be weaker in 
heavy drinkers compared with light drinkers (van Hemel-Ruiter, de Jong, & Wiers, 
2011). Some of this variability in results and effect sizes has been attributed to 
methodological differences (Rooke, Hine & Thorsteinsson, 2008).  
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Methodological considerations 
Mood induction. Emotional states include valence (pleasant versus unpleasant) 
and arousal (high activation versus low activation) facets (Bradley & Lang, 2007). 
Studies of executive control and automatic appetitive associations have demonstrated that 
different combinations of valence and arousal produce different results, with high arousal 
positive mood generating attentional and appetitive biases and low arousal increasing 
cognitive flexibility (Fröber & Dreisbach, 2012; Harmon-Jones, Gable, & Price, 2013; 
Liu & Wang, 2014). It is possible that the positive mood induction videos employed in 
the present study were not sufficiently arousing to obtain a more general effect for mood 
on dual processes. Arousal was assessed via jocularity scale items (e.g., excited) and 
single-items following mood maintenance videos, but over the course of either study 
participants in the positive mood condition tended toward flat arousal, which was more 
arousal than the relatively tired neutral groups reported. At the same time, findings from 
the present research suggest participants who have a history of heavy drinking episodes 
or are predisposed to sensation seeking, urgency, or appetitive bias for alcohol cues may 
not require as much arousal to experience positive mood effects. Clearly, more attention 
should be paid to the arousal aspect of mood induction in future research on contextual 
influences for dual processes. 
Performance measures. Examination of performance measures identified a few 
points of methodological concern. In general, the addition of stop-signal and cued 
response reversal trials into SRC tasks in Experiments 1 and 2 constituted relatively 
novel approaches to operationalizing automatic and control processes in the same task. 
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Previous studies have developed alcohol-specific response inhibition measures similar to 
the approach employed in the current study (e.g., Weafer & Fillmore, 2012), but few 
studies have examined the reliability or validity of simultaneously measuring response 
tendencies and executive control. In addition, previous studies have employed different 
algorithms to operationalize automatic associations, response inhibition, and even task 
switching ability. Some comparisons of these metrics have demonstrated that results can 
vary relative to method (Boehler, Appelbaum, Krebs, Hopf, & Wolforff, 2012; 
Greenwald et al., 2003). The present research endeavored to address this variability by 
testing multiple metrics; however, the consequent inconsistency of results across 
measurements complicated interpretation, rather than clarifying it. Future research would 
benefit from a close examination of both simultaneous assessment and scoring metric 
issues. 
Stimulus Response Compatibility. In both experiments, participants’ appetitive 
bias scores were not significantly correlated with their recent drinking behavior. This 
brings into question the sensitivity of the SRC to detect appetitive response differences. 
The SRC was selected over other established implicit measures of approach associations, 
like the approach-avoid IAT (Palfai & Ostafin, 2003), because it has been relatively 
consistent in identifying differences in heavy and light drinkers and predicting post-
assessment alcohol use in prior research. Furthermore, comparisons of AAT and SRC 
performance indicated the latter was more sensitive to stimulus valence (Krieglmeyer & 
Deutsch, 2010). Last, unpublished data previously collected by this author from 
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undergraduate drinkers found no significant correlations between drinking behavior and 
implicit approach associations measured with an IAT and an AAT. 
Differences in sample composition provide one potential explanation for the 
absence of correlations between SRC appetitive bias scores and drinking behavior in the 
current research compared with previous studies. Whereas the samples in the present 
studies were comprised of undergraduates with wide ranging drinking behaviors, the 
majority of published SRC studies linking appetitive bias to drinking behavior have 
focused on heavy drinkers. In fact, Field, Mogg, and Bradley (2005) also reported a lack 
of significant correlations between recent alcohol consumption and approach bias on the 
SRC for social drinkers. While these observation suggests the SRC was functioning in a 
typical manner for undergraduate drinkers in general, the issue of sensitivity is 
unresolved. Future research on appetitive biases for alcohol should pursue the 
development of a more sensitive measure or the acquisition of normative data for 
different drinking populations.  
SRC block order and appetitive bias. To control for potential fixed-sequence 
effects, the order of SRC task blocks – approach alcohol and avoid alcohol – was 
counterbalanced within mood conditions. Block order was subsequently found to have a 
significant impact on appetitive bias scores. Counterbalancing task blocks is a common 
practice in automatic and implicit cognition research (e.g., Field et al., 2011), and 
previous studies employing performance measures of automatic processes have also 
identified consequent order effects. For example, order effects have frequently been 
observed in IAT research (Greenwald & Nosek, 2001), with results indicating task 
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interference from the initial target pairing participants complete. This primacy effect was 
observed for block mean difference scores in Experiment 1 and D algorithm scores in 
Experiment 2. In these cases, participants instructed to approach alcohol block first 
tended to show an appetitive bias for alcohol cues, while those who completed avoid 
alcohol blocks first tended to show an avoidance bias. This effect could have been 
attributed to goal priming or proactive interference, but for the fact that D scores in 
Experiment 1 showed the opposite effect, i.e., more avoidance among those who 
approached alcohol first. As a result, the manner in which block order influences or 
primes particular alcohol response tendencies remains unclear.  
It has been suggested that additional practice trials during practice blocks can 
reduce order effects in implicit cognition measures (Nosek, Greenwald, & Banaji 2005); 
however, none of the studies that informed the present research design reported 
employing compensatory practice trials. Moreover, few studies – if any – have 
specifically investigated the influence of block order on SRC task performance. Due to 
time constraints it was not possible for additional practice trials to be implemented in the 
present research. Instead, additional analyses were conducted to controlling for block 
order effects (Nosek et al., 2005). The variability in block order effects observed in the 
present studies indicates additional research into the nature or consistency of block order 
effects is warranted. In the meantime, future studies of automatic processes implicated in 
alcohol use should either compensate or control for block order. 
Cued Response Reversal. Unlike the Stop-Signal Task in Experiment 1, the 
assessment of task switching as an index of alcohol-specific executive control in 
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Experiment 2 was relatively novel and metrics for stimulus-specific dyscontrol had not 
been established in previous research. Compared to response inhibition, the interpretation 
of task switching effects is still strongly debated (see Kiesel et al., 2010). For example, 
research has demonstrated larger switch costs when switching back to a prepotent 
response set (Monsell, 2003). The proportion of switch to repetition trials can also 
influences performance over time (Bonnin, Gaonac'h, & Bouquet, 2011). The current 
research was not designed to adequately assess these issues, as hundreds of trials are 
frequently required to accurately model these effects. Future research will need to ne 
conducted to evaluate the SRC-CRR as a meaningful and reliable index of executive 
control over alcohol cue responses.  
Mood induction. Enhancement motives were not related to performance on 
appetitive bias or executive control tasks, and enhancement motives were not found to 
interact with positive mood. These results contrast with reported positive mood interacts 
with enhancement motives to predict associations and attentional bias for alcohol cues 
(Birch et al., 2004, 2008; Stewart et al, 2002), so this null finding was particularly 
unexpected. Methodological differences between the current research and these previous 
studies may account for these discrepant results.  
Mood induction methodology offers one possible explanation. Birch and 
colleagues used a musical mood induction procedure to induce positive or negative mood 
(Birch et al., 2004, 2008). While the video mood induction procedure employed in the 
present research was well established (Gross & Levenson, 1995; Hagemann, Naumann, 
Maier, Becker, Lürken, & Bartussek, 1999) and found to be effective, it remains a 
  
108 
possibility that music mood induction has a different impact on motivation and attention. 
Musical and video mood induction may induce different degrees of valence and arousal, 
with concomitant differences in cognitive flexibility and attention. Participants in the 
present studies may have experienced the video induction as completing a goal (i.e., 
watching the video), resulting in more diffuse engagement compared to music induction 
(Gable & Harmon-Jones, 2013)  
 Previous studies have also focused on subjects who were pre-classified as 
enhancement motivated drinkers and compared their performance with coping motivated 
drinkers (e.g., Birch et al., 2004, 2008). For the present research, enhancement motives 
were retained as a continuous variable based on evidence that drinking motives do not 
constitute discrete categories (Littlefield, Vergés, Rosinski, Steinley, & Sher, 2012). In 
addition, Birch and colleagues (2008) note that their research has compared positive and 
negative mood induction. By contrast, the present studies compared positive mood 
induction with a neutral mood control. These distinctions indicate further research is 
needed to specify the conditions under which explicit enhancement motives and mood 
interact.  
Contextual factors. Certain individual and environmental factors may have 
contributed to the absence of direct positive mood effects and significant correlations 
between performance measures and reported drinking behavior. These factors also 
represent potentials limits on the generalizability of study findings. First, current drinking 
goals were not assessed in the present research, leaving open the possibility that 
abstinence goals masked appetitive reactions to task stimuli (Spruyt et al., 2013). In 
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addition, prior research has indicated the sequence of explicit and experimental tasks 
influences measures of implicit association (Noel & Thompson, 2011). Enhancement 
motives and positive outcome expectancies for drinking are frequently assessed together; 
the former mediating the latter’s relationship with drinking behavior (Urbán, Lökönyei, 
& Demetrovics, 2008; Van Tyne, Zamboanga, Ham, Olthuis, & Pole, 2012). Assessment 
of outcome expectancies may prime associated action tendencies, resulting in greater 
congruence between drinking motives and behavior. Outcome expectancies were not 
assessed in the current research because performance measures consumed the majority of 
available study time. Future studies should include measures of outcome expectancies 
and current drinking goals, e.g., abstain or cut back, to better understand participants’ 
responses to mood induction and alcohol cue tasks.   
Second, participants completed procedures for the present studies in an unfamiliar 
laboratory. Lau-Barraco and Dunn (2009) have shown that males who completed 
assessments in a simulated bar generated more alcohol associations and consumed more 
alcohol on a taste-test than those who were assigned to a laboratory setting. Similarly, 
undergraduates’ self-report responses to alcohol-relevant measures differ in relation to 
the salience of drinking for a given assessment setting, i.e., in a bar versus a lecture hall 
(Monk & Heim, 2013). These findings provide compelling support for conducting 
research on cognitive-motivational processes related to alcohol use in more naturalistic 
settings. It also suggests that the space where the present studies were conducted may 
have worked against automatic associations for alcohol.  
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Finally, few studies have examined variability in drinking motives and behavior 
over the course of the academic year, but available evidence suggests time of year may 
factor in both (Patrick, Lewis, Lee, & Maggs, 2013). Data for the present studies was 
collected near final exams during a fall semester, when students may have been 
exercising restraint to complete their exams, and in the spring when drinking behavior 
may be exaggerated during or around spring break (Patrick et al., 2013). Future studies 
may produce more consistent results by accounting for different periods of data collection 
in analyses.  
Limitations 
One limitation of the present study relevant was the absence of a behavioral index 
of alcohol consumption, such as a controlled taste test. Prior studies of automatic and 
control processes have reported taste test results that support dual process accounts of 
alcohol use (Bowley et al, 2013; Lau-Barraco & Dunn, 2009), and inclusion of a more 
immediate measure of predictive and criterion validity in the present research could have 
addressed concerns about the representativeness of findings. Ideally, future studies should 
include a more immediate measure of appetitive behavior or include follow-up 
assessments of alcohol use. 
College students were the target population for the present research; however, the 
generalizability of results to non-college adolescent or adults is consequently limited. 
Furthermore, the majority of participants in both samples identified as Caucasian and 
over half of participants were female. These observations suggest additional limits on the 
generalizability of findings and conform to the existing trend in dual-process research to 
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overlook population differences in substance use behavior and vulnerabilities. For 
example, unlike Caucasian American and Dutch samples, implicit approach biases for 
alcohol were unrelated to drinking in a sample of Asian Americans (Lindgren, 
Hendershot, Blayney, & Otto, 2011). To evaluate and correct these constraints on 
external validity, future research should examine the impact of positive mood on alcohol-
related automatic and control processes in samples that represent different geographic, 
educational, and socioeconomic strata. 
Conclusion 
The present research examined the impact of positive mood on dual processes 
associated with alcohol use among college undergraduates. Results indicated the 
influence of positive mood on automatic and control processes was moderated by 
differences in gender, personality, and drinking history. The findings advance 
understanding of the cognitive-motivational mechanisms underlying heavy and hazardous 
drinking by highlighting the complexity of interactions between contextual and individual 
factors. Furthermore, inconsistencies observed in the present studies’ results, and in 
comparison with previous literature, highlight important methodological issues that 
warrant further investigation. In particular, research on dual processes in undergraduates’ 
alcohol use may need to develop more refined measurement approaches if lighter 
drinkers are to be included.   
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Appendix A – Tables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 
Experiment 1 Descriptive Statistics for Drinking Behavior Reported in the Sample and 
Mood Conditions 
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Table 2 
Experiment 1 Means, Standard Deviations, and Cronbach’s alpha Reliability 
Coefficients for Self-report Measures 
 
Sample  
(N=93)  
Neutral mood 
(N=44)  
Positive mood 
(N=49) 
  α M (SD)  M (SD)  M (SD) 
Positive Urgency .908 1.69 (0.49)  1.60 (0.52)  1.78 (0.44) 
Sensation Seeking .859 2.70 (0.61)  2.64 (0.66)  2.75 (0.55) 
Enhancement Motives .802 2.68 (1.02)  2.52 (0.97)  2.83 (1.05) 
Self-control .790 41.61 (7.59)  42.00 (7.69)  41.27 (7.67) 
TRI Govern .794 7.38 (4.36)  7.39 (4.85)  7.37 (3.91) 
BYAACQ .838 5.52 (4.14)  5.48 (4.94)  5.55 (3.31) 
       
Baseline positive 
affect 
.730 16.48 (3.73)  16.27 (3.96)  16.67 (3.54) 
Baseline negative 
affect 
.781 11.49 (3.92)  11.20 (4.29)  11.76 (3.59) 
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Table 3 
Experiment 1 Means, Standard Deviations, and Independent Samples t-test Results for 
Stimulus Response Compatibility and Stop-Signal Task Variables 
 Sample  Neutral mood (N=43)  
Positive mood 
(N=49)  two-tailed 
 M (SD)  M (SD)  M (SD)  t p 
SRC1 (N=92)         
BMD 28.98 (89.60)  28.98 (94.65)  28.98 (85.91)  0.00 1.00 
D3 0.16 (0.52)  0.17 (0.49)  0.16 (0.55)  0.16 .876 
D4 0.17 (0.56)  0.16 (0.51)  0.19 (0.61)  0.24 .812 
SRC2 (N=91)         
BMD 9.60 (101.80)  13.69 (87.71)  5.92 (113.76)  0.36 .718 
D3 0.14 (0.44)  0.16 (0.43)  0.12 (0.46)  0.38 .703 
D4 0.14 (0.46)  0.15 (0.44)  0.23 (0.47)  0.23 .820 
SRC3 (N=91)         
BMD 17.22 (73.57)  24.12 (65.36)  11.05 (80.41)  0.85 .820 
D3 0.03 (0.50)  -0.00 (0.45)  0.07 (0.54)  0.71 .478 
D4 0.03 (0.50)  -0.01 (0.45)  0.06 (0.55)  0.58 .567 
SRC-SST 1 & 2        
RIERR 25.25% (5.73%)  25.53% (6.00%)  25.00% (5.53%)  0.54 .592 
SSRTm 659.45 (110.86)  655.27 (93.40)  663.19 (125.34)  0.34 .736 
Note: RIERR = percent of approach alcohol response inhibition errors, SSRTm = approach alcohol 
blocks stop signal reaction time mean.   
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Table 5 
Experiment 1 Pearson Correlations for Drinking Variables, Self-report Measures, Standard and D-
algorithm Approach Alcohol Bias Scores, and Approach Alcohol Response Inhibition Errors and Stop-
Signal Reaction Time Mean 
 Positive Mood (N=49) 
 SRC1 SRC2 SRC3 SST 1 & 2 
 BMD D3 D4 BMD D3 D4 BMD D3 D4 RIERR SSRTm 
Freq.  .11  .12  .19  .10  .20  .17  .26  .14  .12  -.09   -.17 
Usual -.16 -.26 -.25  .16  .11  .08 -.10  .14  .16   .37*   -.37* 
HDE -.01 -.15 -.10  .11  .19  .14  .05  .14  .14   .11   -.32* 
Max -.14 -.24 -.19  .14  .27  .24  .01  .18  .19   .21   -.30 
AC  .05 -.09 -.09  .10  .07  .07 -.08  .12  .14   .02   -.09 
GOV  .43**  .22  .31*  .26  .27  .30*  .14  .23  .25   .20   -.29 
ENH  .12  .01  .04  .04  .13  .10  .46**  .09  .10  -.08   -.04 
SC  -.10 -.15 -.12  .15  .02  .02 -.02  .09  .07  -.20    .12 
SS   .28  .41**  .39**  .02 -.14 -.12  .08  .02  .01  -.08    .07 
PU  .37**  .18  .16  .09  .10  .08  .16  .15  .15   .18   -.16 
SRC1            
BMD – .52*** .56***  .23  .13  .15  .21  .30*  .32*  -.17    .15 
D3  – .97*** -.19 -.25 -.20  .13 -.16 -.13   .09    .08 
D4   – -.15 -.14 -.09  .18 -.09 -.07   .11    .04 
SRC2            
BMD    – .78*** .75***  .05 .93*** .92***  -.09    .06 
D3     – .98***  .22 .74*** .75***   .00   -.06 
D4      –  .19 .72*** .74***   .01   -.03 
SRC3            
BMD       –  .15  .13  -.09    .01 
D3        – .99***  -.11    .10 
D4         –  -.10    .12 
RIERR          –   -.55*** 
Note: Freq = How often did you drink, Usual = usual number of drinks on any one occasion, HDE = 
Heavy drinking episodes, Max = Most drinks on any one occasion, AC = Alcohol consequences 
(BYAACQ), GOV = alcohol self-control (TRI-Govern), ENH = Enhancement motives, SC = Self-
control (BSCS), SS = Sensation seeking, PU = Positive urgency, BMD = block mean difference,  
RIERR = percent of approach alcohol response inhibition errors, SSRTm = approach alcohol blocks stop 
signal reaction time mean.   
* p < .05.  **p < .01.  ***p < .001.                                                                                                 
(continued)                                                                                             
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Table 5 (continued) 
 Neutral Mood (N=43) 
 SRC1 SRC2 SRC3 SST 1 & 2 
 BMD D3 D4 BMD D3 D4 BMD D3 D4 RIERR SSRTm 
Freq.  .29 -.04 -.05  .22  .12  .08  .14  .18  .18   .12    .26 
Usual -.03  .01 -.02  .19  .14  .08  .09  .12  .10   .11    .14 
HDE  .11  .12  .07  .19  .11  .06  .17  .19  .18   .17   -.05 
Max  .08  .18  .14  .13  .07 -.01  .16  .08  .05   .21    .01 
AC  .17 -.12 -.11  .27  .22  .16  .15  .19  .16  -.16    .07 
GOV  .31*  .01  .04  .29  .19  .16  .05  .21  .19  -.11    .15 
ENH  .20  .04  .04  .12 -.06 -.14  .03  .13  .11   .21    .20 
SC  -.19  .15  .15 -.33* -.23 -.18  .15 -.29 -.26   .28    .02 
SS   .21  .07  .08 -.03 -.13 -.18  .11 -.06 -.05  -.10    .11 
PU  .06 -.04 -.05  .19  .15  .05  .06  .15  .13   .00   -.23 
SRC1            
BMD –  .35*  .34*  .36*  .16  .18  .18  .35*  .34*  -.05    .13 
D3  – .99*** -.28 -.07 -.07  .19 -.15 -.15   .34*   -.12 
D4   – -.27 -.04 -.02  .21 -.14 -.13   .30   -.10 
SRC2            
BMD    – .60*** .55***  .12 .94*** .92***  -.24   -.04 
D3     – .97***  .26 .68*** .68***  -.10   -.10 
D4      –  .27 .64*** .65***  -.13   -.06 
SRC3            
BMD       –  .20  .21  -.03   -.13 
D3        – .99***  -.20   -.09 
D4         –  -.20   -.07 
RIERR          –   -.35* 
Note: Freq = How often did you drink, Usual = usual number of drinks on any one occasion, HDE = 
Heavy drinking episodes, Max = Most drinks on any one occasion, AC = Alcohol consequences 
(BYAACQ), GOV = alcohol self-control (TRI-Govern), ENH = Enhancement motives, SC = Self-
control (BSCS), SS = Sensation seeking, PU = Positive urgency, BMD = block mean difference,  
RIERR = percent of approach alcohol response inhibition errors, SSRTm = approach alcohol blocks stop 
signal reaction time mean.  
* p < .05.  **p < .01.  ***p < .001.                                                                                                     
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Table 6 
Experiment 1 Regression Models Examining the Effect of Positive Mood on SRC1 Appetitive Bias Indicators with 
Potential Moderators 
 SRC1 BMD  SRC1 D3  SRC1 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1               
Female  .01 0.68 1,90 −.09  .02 1.54 1,90 −.13  .02 1.49 1,90 −.13 
Step 2               
Mood .00 0.01 1,89 −.01  .00 0.09 1,89 −.03  .00 0.01 1,89   .01 
Step 3               
Female x 
Mood .00 0.01 1,88 −.02  .00 0.34 1,88   .14 
 .00 0.09 1,88   .07 
               
Step 3               
Positive 
urgency  .04 3.53 1,88   .20  .00 0.24 1,88   .05 
 .00 0.31 1,88   .04 
Step 4               
Female x 
Mood .04 1.19 3,85   .03  .03 0.84 3,85   .21 
 .02 0.60 3,85   .13 
PU x 
Female    −.24     −.17 
    −.15 
PU x 
Mood      .22       .19 
      .16 
Step 5               
PU x 
Female x 
Mood 
.00 0.01 1,84   .02  .00 0.26 1,84   .15 
 
.01 0.58 1,84   .23 
Note: PU = Positive urgency 
* p < .05.  **p < .01.           (continued) 
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Table 6 (continued) 
 SRC1 BMD  SRC1 D3  SRC1 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1               
Female  .01 0.68 1,90 −.09  .02 1.54 1,90 −.13  .02 1.49 1,90 −.13 
Step 2               
Mood .00 0.01 1,89 −.01  .00 0.09 1,89 −.03  .00 0.01 1,89   .01 
Step 3               
Sensation 
seeking  .05 4.66
* 1,88  .24*  .05 4.55* 1,88  .23*  .05 4.20* 1,88  .22* 
Step 4               
Female x 
Mood .00 0.09 3,85 −.09  .06 2.05 3,85   .32 
 .05 1.52 3,85   .21 
SS x 
Female    −.00       .24 
      .19 
SS x 
Mood      .04      .34
*      .31* 
Step 5               
SS x 
Female x 
Mood 
.02 1.96 1,84   .50  .03 2.67 1,84   .55 
 
.02 1.87 1,84   .47 
               
Step 3               
ENH .03 2.53 1,88   .17  .00 0.09 1,88   .03  .00 0.21 1,88   .05 
Step 4               
Female x 
Mood .01 0.28 3,85 −.11  .01 0.14 3,85   .13 
 .01 .23 3,85   .03 
ENH x 
Female    −.18     −.08 
    −.18 
ENH x 
Mood    −.07       .00 
    −.03 
Step 5               
ENH x 
Female x 
Mood 
.00 0.10 1,84   .11  .00 0.00 1,84 −.01 
 
.00 0.17 1,84 −.15 
Note: SS = Sensation seeking, ENH = Enhancement drinking motives 
* p < .05.  **p < .01.           (continued) 
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Table 6 (continued) 
 SRC1 BMD  SRC1 D3  SRC1 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1               
Female  .01 0.68 1,90 −.09  .02 1.54 1,90 −.13  .02 1.49 1,90 −.13 
Step 2               
Mood .00 0.01 1,89 −.01  .00 0.09 1,89 −.03  .00 0.01 1,89 .01 
Step 3               
GOV .12 12.52* 1,88 .36*  .01 0.66 1,88 .09  .02 2.02 1,88 .15 
Step 4               
Female 
x Mood .01 0.25 3,85 −.02  .05 1.49 3,85 .17 
 .06 1.91 3,85 .11 
GOV x 
Female    −.06     −.30 
    −.32 
GOV x 
Mood     .10     .15 
    .19 
Step 5               
GOV x 
Female 
x Mood 
.02 1.89 1,84 −.31  .00 0.37 1,84 .14 
 
.00 0.38 1,84 .14 
               
Step 3               
SC  .02 1.66 1,88 −.14  .00 0.00 1,88 .00  .00 0.01 1,88 .01 
Step 4               
Female 
x Mood .02 0.66 3,85 −.06  .04 1.19 3,85 .13 
 .03 0.91 3,85 .06 
SC x 
Female    −.34     −.32 
    −.30 
SC x 
Mood    .07     −.23 
    −.20 
Step 5               
SC x 
Female 
x Mood 
.03 2.58 1,84 −.61  .00 0.18 1,84 −.16 
 
.00 0.12 1,84 −.14 
Note: GOV = Drinking self-control / restraint effort, SC = Self-control 
* p < .05.  **p < .01.           (continued) 
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Table 6 (continued) 
 SRC1 BMD  SRC1 D3  SRC1 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1               
Female  .01 0.68 1,90 −.09  .02 1.54 1,90 −.13  .02 1.49 1,90 −.13 
Step 2               
Mood .00 0.01 1,89 −.01  .00 0.09 1,89 −.03  .00 0.01 1,89   .01 
Step 3               
AC .01 0.93 1,88  .10  .02 1.46 1,88 −.13  .01 1.29 1,88 −.12 
Step 4               
Female x 
Mood .00 0.08 3,85 −.09  .04 1.26 3,85 .10 
 .03 0.88 3,85  .06 
AC x Female     .03     −.33     −.29 
AC x Mood    −.05      .06      .04 
Step 5               
AC x Female 
x Mood .00 0.03 1,84   .04  .00 0.01 1,84   .02 
 .00 0.01 1,84  .08 
               
Step 3               
Usual .01 1.06 1,88 −.11  .02 2.17 1,88 −.16  .03 2.43 1,88 −.18 
Step 4               
Female x 
Mood .01 0.24 3,85 −.05  .05 1.39 3,85   .09 
 .04 1.23 3,85   .03 
Usual x 
Female    −.05     −.21 
    −.21 
Usual x 
Mood    −.10     −.18 
    −.17 
Step 5               
Usual x 
Female x 
Mood 
.01 0.84 1,84  .24  .00 0.30 1,84 −.14 
 
.00 0.19 1,84 −.11 
Note: AC = Alcohol consequences, Usual = usual number of drinks per occasion 
* p < .05.  **p < .01.           (continued) 
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Table 6 (continued) 
 SRC1 BMD  SRC1 D3  SRC1 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1               
Female  .01 0.68 1,90 −.09  .02 1.54 1,90 −.13  .02 1.49 1,90 −.13 
Step 2               
Mood .00 0.01 1,89 −.01  .00 0.09 1,89 −.03  .00 0.01 1,89    .01 
Step 3               
HDEs .00 0.13 1,88   .04  .00 0.23 1,88 −.05  .00 0.16 1,88 −.04 
Step 4               
Female x 
Mood .02 0.44 3,85 −.11  .02 0.62 3,85   .11 
 .03 0.82 3,85   .03 
HDE x 
Female    −.23     −.18 
    −.32 
HDE x 
Mood      .03     −.06 
      .06 
Step 5               
HDE x 
Female x 
Mood 
.00 0.09 1,84 −.12  .02 1.62 1,84 −.49 
 
.05 4.55* 1,84 −.81* 
Note: HDE = Heavy drinking episodes in the past 30 days  
* p < .05.  **p < .01.            
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Table 7 
Experiment 1 Regression Models Examining the Effect of Positive Mood on Response Inhibition Indices 
with Potential Moderators 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
 % Approach alcohol  RI errors  
Approach alcohol  
SSRTm 
Step 1          
Female .03 2.54 1,89  -.17  .06 5.76* 1,89 .25* 
Step 2          
Mood .00 0.14 1,88  -.04  .00 0.26 1,88 .05 
Step 3          
Female x Mood .02 1.33 1,87 .27  .00 0.10 1,87 .07 
          
Step 3          
Positive urgency (PU) .00 0.00 1,87 .01  .01 0.81 1,87 -.10 
Step 4          
Female x Mood .02 0.64 3,84 .31  .00 0.06 3,84 .09 
PU x Female     -.08     .04 
PU x Mood    .10     .03 
Step 5          
PU x Female x Mood .01 0.74 1,83 -.24  .01 0.78 1,83 .25 
          
Step 3          
Sensation seeking (SS) .05 4.46* 1,87 -.23*  .05 5.32* 1,87 .24* 
Step 4          
Female x Mood .03 0.91 3,84 .34  .00 0.10 3,84 .02 
SS x Female    .17     -.10 
SS x Mood     -.02     .04 
Step 5          
SS x Female x Mood .01 0.50 1,83  -.20  .00 0.05 1,83 .07 
* p < .05.  (continued) 
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Table 7 (continued) 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
 
% Approach alcohol  
RI errors 
 
Approach alcohol  
SSRTm 
Step 1          
Female .03 2.54 1,89  -.17  .06 5.76* 1,89   .25* 
Step 2          
Mood .00 0.14 1,88  -.04  .00 0.26 1,88   .05 
          
Step 3          
DMQ-Enhancement (ENH) .01 0.53 1,87  .08  .00 0.14 1,87   .04 
Step 4          
Female x Mood .02 0.72 3,84  .20  .04 1.08 3,84   .08 
ENH x Female     -.02      -.02 
ENH x Mood    -.17      -.29 
Step 5          
ENH x Female x Mood .00 0.00 1,83  -.01  .00 0.05 1,83   .07 
          
Step 3          
Brief self-control scale 
(SC) .02 1.87 1,87  .14  .00 0.00 1,87  -.01 
Step 4          
Female x Mood .05 1.47 3,84  .30  .00 0.06 3,84   .09 
SC x Female     .09       .07 
SC x Mood    -.26      -.01 
Step 5          
SC x Female x Mood .02 1.91 1,83  .49  .00 0.32 1,83  -.21 
* p < .05.  (continued) 
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Table 7 (continued) 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
 
% Approach alcohol  
RI errors 
 
Approach alcohol  
SSRTm 
Step 1          
Female .03 2.54 1,89 -.17  .06 5.76* 1,89  .25* 
Step 2          
Mood .00 0.14 1,88 -.04  .00 0.26 1,88  .05 
          
Step 3          
TRI Govern scale (GOV) .00 0.02 1,87  .01  .00 .12 1,87 -.04 
Step 4          
Female x Mood .07 2.03 3,84  .37  .05 1.56 3,84 -.07 
GOV x Female    -.15     -.12 
GOV x Mood     .26     -.29* 
Step 5          
GOV x Female x Mood .01 1.13 1,83  .24  .02 1.89 1,83 -.32 
          
Step 3          
BYAACQ (AC) .02 1.65 1,87 -.14  .00 0.22 1,87  .05 
Step 4          
Female x Mood .04 1.18 3,84  .40  .02 0.60 3,84 -.03 
AC x Female     .03     -.15 
AC x Mood     .15     -.12 
Step 5          
AC x Female x Mood .00 0.30 1,83  .14  .01 0.99 1,83 -.25 
* p < .05.  (continued) 
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Table 7 (continued) 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
 
% Approach alcohol  
RI errors 
 
Approach alcohol  
SSRTm 
Step 1          
Female .03 2.54 1,89  -.17  .06 5.76* 1,89   .25* 
Step 2          
Mood .00 0.14 1,88  -.04  .00 0.26 1,88   .05 
          
Step 3          
Usual # of drinks (Usual) .03 3.20 1,87   .19  .00 0.36 1,87  -.06 
Step 4          
Female x Mood .05 1.45 3,84   .34  .07 2.32 3,84  -.05 
Usual x Female     -.15      -.06 
Usual x Mood      .23      -.34* 
Step 5          
Usual x Female x Mood .00 0.00 1,83   .01  .00 0.21 1,83   .11 
          
Step 3          
HDEs .01 0.99 1,87   .11  .03 2.57 1,87  -.17 
Step 4          
Female x Mood .01 0.33 3,84   .22  .05 1.52 3,84   .08 
HDE x Female     -.08       .03 
HDE x Mood      .05      -.32 
Step 5          
HDE x Female x Mood .00 0.13 1,83  -.14  .00 0.41 1,83   .24 
* p < .05.   
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Table 8 
Experiment 1 Slopes for Appetitive Bias for Alcohol (D4) Regressed onto Heavy 
Drinking Episodes 
 Mood Slope SE t p 
Male Positive  .175 .08 2.21 .030 
Male Neutral -.003 .04 0.07 .947 
Female Positive -.044 .03 1.26 .212 
Female Neutral  .005 .04 0.07 .947 
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Table 10 
Experiment 1 Regression Models Examining the Effect of Positive Mood on Response Inhibition Indices 
with Appetitive Bias Moderators 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
 % Approach alcohol  RI errors  
Approach alcohol  
SSRTm 
Step 1          
Female .02 2.08 1,88  -.15  .05  4.60* 1,88   .22 
Step 2          
Mood .00 0.09 1,87  -.03  .00 0.13 1,87   .04 
          
Step 3          
Appetitive bias (BMD) .02 1.41 1,86  -.13  .03 2.41 1,86   .13 
Step 4          
Female x Mood .02 0.48 3,83   .24  .01 0.19 3,83   .15 
BMD x Female     -.03      -.03 
BMD x Mood     -.10       .06 
Step 5          
BMD x Female x Mood .01 0.49 1,82  -.21  .00 0.31 1,82  -.17 
          
Step 3          
Appetitive Bias (D3) .03 2.48 1,86   .17  .01 0.59 1,86   .08 
Step 4          
Female x Mood .04 1.18 3,83   .15  .02 0.68 3,83   .16 
D3 x Female     -.11      -.10 
D3 x Mood     -.26       .20 
Step 5          
D3 x Female x Mood .01 0.53 1,82   .26  .04 3.85 1,82  -.68 
          
Step 3          
Appetitive Bias (D4) .02 1.85 1,86   .14  .00 0.13 1,86   .04 
Step 4          
Female x Mood .03 0.97 3,83   .19  .01 0.33 3,83   .16 
D4 x Female     -.05      -.04 
D4 x Mood     -.24       .13 
Step 5          
D4 x Female x Mood .03 0.31 1,82   .20  .00 0.01 1,82  -.04 
* p < .05.           
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Table 11 
Experiment 2 Descriptive Statistics for Drinking Behavior Reported in the Sample 
and Mood Conditions 
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Table 12 
Experiment 2 Means, Standard Deviations, and Cronbach’s alpha Reliability 
Coefficients for Self-report Measures 
 
Sample  
(N=141) 
 Neutral mood 
(N=72)  
Positive mood 
(N=69) 
  α M (SD)  M (SD)  M (SD) 
Positive Urgency .909 1.67 (0.49)  1.66 (0.46)  1.68 (0.52) 
Sensation Seeking .838 2.75 (0.57)  2.74 (0.59)  2.75 (0.55) 
Enhancement Motives .829 2.56 (1.02)  2.42 (1.04)  2.71 (0.99) 
Self-control .835 43.47 (8.08)  44.40 (7.48)  42.51 (8.62) 
TRI Govern  .855 7.98 (4.78)  7.71 (4.86)  8.26 (4.72) 
BYAACQ .834 5.04 (3.97)  4.39 (3.21)  5.72 (4.56) 
       Baseline positive 
affect .744 17.99 (3.55)  18.28 (3.21)  17.68 (3.88) 
Baseline negative 
affect .726 10.90 (3.27)  11.01 (3.33)  10.78 (3.23) 
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Table 13 
Experiment 2 Means, Standard Deviations, and Independent Samples t-test Results for 
Stimulus Response Compatibility and Cued Response Reversal Tasks 
 Sample Neutral mood Positive mood two-tailed 
 M (SD) M (SD) M (SD) t p 
SRC1 (N=139) (N=71) (N=68)   
BMD 41.31 (91.57) 31.66 (94.55) 51.39 (87.92) 1.27 .205 
D3 0.21 (0.53) 0.14 (0.58) 0.27 (0.47) 1.47 .144 
D4 0.20 (0.52) 0.14 (0.57) 0.26 (0.46) 1.38 .169 
SRC2 (N=134) (N=70) (N=64)   
BMDST 27.98 (84.05) 16.47 (84.63) 40.57 (82.23) 1.67 .097 
BMDNS 31.16 (89.47) 21.86 (89.12) 41.34 (89.44) 1.26 .209 
D3 0.06 (0.41) 0.04 (0.43) 0.09 (0.40) 0.71 .479 
D4 0.08 (0.39) 0.06 (0.41) 0.10 (0.36) 0.69 .490 
SRC3 (N=135) (N=69) (N=66)   
BMDST 32.85 (77.66) 32.34 (86.59) 33.37 (67.75) 0.08 .939 
BMDNS 36.16 (84.59) 33.45 (96.78) 39.00 (70.84) 0.38 .703 
D3 0.10 (0.39) 0.14 (0.36) 0.06 (0.42) 1.19 .236 
D4 0.10 (0.36) 0.13 (0.32) 0.07 (0.40) 0.87 .389 
SRC-CRR 1 & 2      
Approach Alcohol Blocks      
% Errors switch cost 4.88 (5.04) 4.47 (4.87) 5.34 (5.22) 0.93 .356 
RT switch cost 159.03 (65.87) 154.43 (73.06) 164.08 (57.12) 0.84 .403 
Avoid Alcohol Blocks      
% Errors switch cost 4.43 (5.35) 4.64 (5.60) 4.20 (5.01) 0.44 .659 
RT switch cost 153.42 (65.87) 147.88 (54.11) 159.48 (63.74) 1.13 .261 
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Table 16 
Experiment 2 Regression Model Examining the Interaction of Positive Mood and 
Baseline Approach Alcohol Bias with Post-Induction Appetitive Bias Moderators 
 BMDNS  BMDST 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1          
Female  .00 0.06 1,132 −.02  .00 0.19 1,132 −.04 
Step 2          
Mood .01 1.58 1,131   .11  .02 2.76 1,131   .14 
Step 3          
SRC baseline 
(SRC1) .02 3.20 1,130   .16 
 .03 3.67 1,130   .17 
Step 4          
Female x Mood .03 1.26 1,127   .28  .02 0.69 1,127   .22 
SRC1 x Female    −.10     −.03 
SRC1 x  
Mood    −.05 
 
     .05 
Step 5          
SRC1 x Female 
x Mood .00 0.35 1,126   .10 
 .00 0.25 1,126   .09 
Note: Appetitive bias dependent variables were regression onto matching baseline bias 
indicators based on scoring algorithm. BMDNS  and BMDSW were both regressed onto 
baseline BMD (SRC1). 
 (continued) 
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Table 16 (continued) 
 SRC2 D3  SRC2 D4 
 ΔR2 ΔF df β  ΔR2 ΔF df β 
Step 1          
Female  .00 0.23 1,132   .04  .00 0.23 1,132   .04 
Step 2          
Mood .00 0.51 1,131   .06  .00 0.51 1,131   .06 
Step 3          
SRC baseline 
(SRC1) .00 0.31 1,130   .05
  .00 0.37 1,130   .05 
Step 4          
Female x 
Mood .10 4.82
** 1,127   .23  .09 4.22** 1,127   .28 
SRC1 x 
Female      .32
**      .27** 
SRC1 x  
Mood    −.03. 
 
   −.01 
Step 5          
SRC1 x 
Female x 
Mood 
.01 1.33 1,126 −.18 
 
.01 0.87 1,126 −.14 
Note: Appetitive bias dependent variables were regression onto matching baseline bias 
indicators based on scoring algorithm, e.g., SRC2 D3 was regressed onto baseline D3. 
* p < .05. ** p < .01.  
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Table 17 
Experiment 2 Means, Standard Deviations, and Switch Costs for Proportion of Errors 
and Reaction Times in Approach- and Avoid-Alcohol Blocks for Positive and Neutral 
Mood Conditions 
 Neutral mood Positive mood 
 Switch  Repetition Switch  Repetition 
 M  
(SD) 
M  
(SD) 
Switch 
Cost M  
(SD) 
M 
(SD) 
Switch 
Cost 
Approach Alcohol Blocks       
Mean % Errors 10.06 (5.54) 
5.74   
(2.92) 4.32 
11.07 
(5.95) 
5.89   
(3.23) 5.18 
Mean RTs  978.16 (143.14) 
823.73 
(123.86) 154.43 
990.90 
(166.84) 
826.83 
(139.89) 164.08 
Approach 
Alcohol 
819.56 
(162.35) 
77.54 
(119.01) 82.02 
835.39 
(181.81) 
756.72 
(146.12) 78.67 
Avoid Control 949.30 (149.07) 
870.71 
(143.13) 78.58 
969.80 
(185.89) 
858.51 
(139.91) 111.29 
Reverse Alcohol 
Approach 
1074.34 
(163.40) 
1023.09 
(197.55) 51.25 
1071.80 
(186.79) 
100.26 
(232.27) 69.54 
Reverse Control 
Avoid 
1159.23 
(167.83) 
1068.87 
(184.23) 90.37 
1203.14 
(192.08) 
11123.39 
(255.11) 79.75 
      
Avoid Alcohol Blocks      
Mean % Errors 10.86 (5.54) 
6.57   
(4.11) 4.29 
10.73 
(5.65) 
6.72   
(3.51) 4.01 
Mean RTs  995.79 (133.21) 
847.91 
(128.76) 147.88 
1028.91 
(165.30) 
869.43 
(138.82) 159.48 
Avoid Alcohol 906.91 (164.17) 
834.49 
(139.84) 72.42 
937.25 
(169.40) 
851.01 
(139.16) 86.24 
Approach 
Control 
894.86 
(151.06) 
823.88 
(129.41) 70.98 
923.09 
(169.01) 
849.69 
(144.24) 73.40 
Reverse Alcohol 
Avoid 
1040.09 
(143.52) 
1018.59 
(202.05) 21.51 
1064.64 
(187.69) 
1007.48 
(211.62) 57.16 
Reverse Control 
Approach 
1077.14 
(171.79) 
1108.12 
(234.81) −30.98 
1116.65 
(209.75) 
1118.03 
(216.80) −1.38 
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Table 18 
Experiment 2 Repeated Measures Model Comparing Proportion of Errors and Mean 
Reaction Time on the SRC-CRRs 
 Mean % Errors  Mean Reaction Time 
 df MS F p  df MS F p 
Mood 
(Positive vs. Neutral)  
1 0.01 0.89 .347 
 
1 27838.51 0.36 .548 
Gender 1 0.01 0.88 .349  1 36575.91 0.48 .491 
Mood x Gender 1 0.04 3.83 .053  1 487.71 0.01 .937 
          
Block 
(Approach vs. Avoid 
Alcohol) 
1 0.00 2.35 .128 
 
1 106599.73 27.82 .000 
Block x Mood 1 0.00 2.06 .154  1 362.88 0.10 .759 
Block x Gender 1 0.00 0.05 .832  1 2655.96 0.69 .407 
Block x Mood x 
Gender 1 0.00 0.00 .961 
 1 10772.38 2.81 .096 
          
Trial  
(Switch vs. 
Repetition) 
1 0.26 159.49 .000 
 
1 3358920.73 1170.57 .000 
Trial x Mood 1 0.00 0.01 .921  1 1214.73 0.42 .516 
Trial x Gender 1 0.01 5.01 .027  1 1285.39 0.45 .504 
Trial x Mood x 
Gender 1 0.00 2.22 .140 
 1 64.51 0.02 .881 
          
Block x Trial 1 0.00 0.07 .786  1 1820.41 1.35 .248 
Block x Trial x 
Mood 1 0.00 0.76 .386 
 1 6.80 0.01 .944 
Block x Trial x 
Gender 1 0.00 0.12 .726 
 1 2194.79 1.63 .204 
Block x Trial x 
Mood x Gender 1 0.00 0.63 .430 
 1 2366.49 1.75 .188 
 
  
141 
 
Table 19 
Experiment 2 Results of the 2 (Action) x 2 (Target) x 2 (Cue) x 2 (Trial type) x 2 
(Mood) Within-Between Subjects Repeated Measures ANOVA for Correct Response 
Reaction Times during SRC-Cued Response Reversal Tasks 
 df MS F p 
Mood 1 260713.46 0.94 .333 
     
Action    (approach vs. avoid) 1 780695.49 84.56 .000 
Action x Mood 1 1732.36 0.19 .666 
     
Target    (alcohol vs. non-alcohol) 1 2186517.97 158.56 .000 
Target x Mood 1 20906.07 1.52 .221 
     
Cue        (reverse vs. congruent) 1 20700935.77 751.81 .000 
Cue x Mood 1 5022.63 0.18 .670 
     
Trial      (switch vs. repetition) 1 2053714.42 152.67 .000 
Trial x Mood 1 12642.82 0.94 .334 
     
Action x Target 1 128.42 0.01 .921 
Action x Target x Mood 1 261.65 0.02 .888 
     
Action x Cue 1 361310.94 26.67 .000 
Action x Cue x Mood 1 10931.25 0.81 .371 
     
Target x Cue 1 66438.17 6.28 .014 
Target x Cue x Mood 1 32282.68 3.05 .083 
     
Action x Target x Cue 1 313499.75 21.14 .000 
Action x Target x Cue x Mood 1 1273.44 0.09 .770 
   (continued) 
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Table 19 (continued) 
 df MS F p 
Action x Trial 1 98087.88 13.59 .000 
Action x Trial x Mood 1 1054.40 0.15 .703 
     
Target x Trial 1 3515.14 0.33 .566 
Target x Trial x Mood 1 1188.42 0.11 .739 
     
Action x Target x Trial 1 170383.12 17.69 .000 
Action x Target x Trial x Mood 1 630.14 0.07 .799 
     
Cue x Trial 1 185878.86 12.34 .001 
Cue x Trial x Mood 1 2450.43 0.16 .687 
     
Action x Cue x Trial 1 38116.23 4.90 .029 
Action x Cue x Trial x Mood 1 6973.30 0.90 .346 
     
Target x Cue x Trial 1 4171.49 0.36 .548 
Target x Cue x Trial x Mood 1 5545.08 0.48 .489 
     
Action x Target x Cue x Trial 1 31671.06 3.21 .076 
Action x Target x Cue x Trial  
x Mood 1 19572.14 1.99 .161 
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Table 20 
Experiment 2 Regression Models Examining the Effect of Positive Mood on 
Appetitive Bias Indices with Experimental Moderators 
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Table 20 (continued) 
(continued
) 
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Table 20 (continued) 
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Table 21 
Experiment 2 Results of Multiple Linear Regression Models of Interactions between 
Mood Condition and Candidate Moderators Predicting Switch Cost Mean Difference 
Between Avoid- and Approach-Alcohol Blocks on the SRC-CRR, Controlling for 
Gender. 
 Switch Cost Mean Difference (CMD) 
 ΔR2 ΔF df β 
Step 1     
Female .01 1.38 1,132  .10 
Step 2     
Mood .00 0.04 1,131  .02 
     
Step 3     
Positive urgency .00 .31 1,130  .05 
Step 4     
PU x Mood .08 11.55** 1,129  -.42** 
     
Step 3      
Sensation seeking (SS) .01 0.76 1,130  .08 
Step 4     
SS x Mood .02 2.16 1,129  .17 
     
Step 3     
DMQ-Enhancement (ENH) .00 0.55 1,130 -.07 
Step 4     
ENH x Mood .01 1.76 1,129 -.16 
     
Step 3     
TRI Govern scale (GOV) .00 0.01 1,130  .01 
Step 4     
GOV x Mood .01 1.05 1,129 -.12 
* p < .05.  **p < .01.  (continued) 
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Table 21 (continued) 
 Switch Cost Mean Difference (CMD) 
 ΔR2 ΔF df β 
Step 1     
Female .01 1.38 1,132  .10 
Step 2     
Mood .00 0.04 1,131  .02 
     
Step 3     
Self-control (SC) .00 0.08 1,130  .02 
Step 4     
SC x Mood .03 3.57 1,129  .24 
     
Step 3     
BYAACQ (AC) .00 0.09 1,130  .03 
Step 4     
AC x Mood .00 0.37 1,129 -.09 
     
Step 3     
Usual # of drinks (Usual) .01 1.76 1,130  .12 
Step 4     
Usual x Mood .00 0.05 1,129 -.03 
     
Step 3     
Heavy drinking episodes 
(HDE) .01 1.04 1,130  .09 
Step 4     
HDE x Mood .00 0.00 1,129  .01 
     
Step 3     
SRC baseline (SRC1)  .01 1.47 1,130 -.10 
Step 4     
SRC1 x Mood .05  6.88* 1,129   .29* 
* p < .05.  **p < .01.     
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Appendix B – Figures 
 
 
 
 
 
 
 
 
 
 
Boundary conditions 
• Mood 
• Trait self-control 
• Self-control 
resources 
• Impulsiveness 
Automatic processes 
• Approach–avoid 
tendencies  
• Automatic associations 
Control processes 
• Executive control 
• Personal standards 
• Expectancies 
Alcohol use 
Figure 1. Dual process model of hazardous alcohol use (adapted from Friese, 
Hofmann, & Wiers, 2011). 
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Figure 2. Order of assessments and tasks in Experiment 1. 
Note: Counterbalanced assignment to different block orders not shown. 
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Figure 3. Order of assessments and tasks in Experiment 2.  
Note: Counterbalanced assignment to different block orders is not shown. 
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Figure 4. Predicted appetitive bias for alcohol in neutral and positive mood 
conditions at mean, low (M–1SD), and high (M+1SD) levels of sensation 
seeking in Experiment 1. 
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Figure 5. Predicted appetitive bias for alcohol in neutral and positive mood 
conditions for male and female subjects with low (M–1SD), mean, or high 
(M+1SD) levels of sensation seeking in Experiment 1. 
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Figure 6. Simple slopes for D4 appetitive bias scores regressed onto positive mood 
and HDEs for males and females in Experiment 1.  
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Figure 7. Simple slopes estimates showing the interaction of mood and alcohol 
self-control effort for approach alcohol bias for participants who completed 
approach alcohol blocks first (N=46).  
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Figure 8. Predicted approach alcohol stop-signal reaction time means for minimum, 
mean, and high (M+1SD) levels of alcohol self-control effort.  
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Figure 9. Predicted differences in appetitive bias for subjects who are 
low (M–1SD), medium (M), or high (M+1SD) in positive urgency 
relative to induced mood condition.  
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Appendix C – Performance measures 
Stimulus Response Compatibility Task (SRC) Instructions 
REACTION TIME TASK 
- next screen - 
This task is like the first one you completed. Instead of letters and numbers, pictures will 
appear in the center of the screen. 
Some of the pictures will depict things related to alcohol, such as people consuming 
alcoholic drinks, or bottles of alcoholic drinks. Other pictures will have no alcohol-
related content.  
The matchstick man will appear above or below each picture. Categorize each picture as 
ALCOHOL-related or NOT alcohol-related by moving the man toward or away from 
each image by pressing UP or DOWN.  
Right index finger on the Y key for UP. 
Left index finger on the B key for DOWN. 
The next page will tell you which pictures to approach or avoid. 
Press SPACE to continue.  
- next screen - 
Approach alcohol block 
In this block of trials make the man APPROACH the pictures if they are ALCOHOL-
related, and AVOID them if they are NOT related to alcohol. 
For example, if the matchstick man is above an alcohol-related picture, you would press 
DOWN B to make the man run towards the picture.  
However, if the man was above a picture that was not related to alcohol, you would press 
UP Y to make the man move away from the picture.  
Respond as quickly and accurately as you can. If you make a mistake, a red X will appear 
on the screen. 
Press SPACE now for some practice trials.  
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- next screen - 
That is the end of this set of trials, so now you are ready for some more. Remember: 
Respond as quickly and accurately as you can. APPROACH the ALCOHOL-related 
pictures and AVOID the pictures NOT related to alcohol. 
Press SPACE bar to continue. 
- next screen - 
Avoid alcohol block 
In this block of trials make the man AVOID the pictures if they are ALCOHOL-related, 
and APPROACH them if they are NOT alcohol-related. 
For example, if the matchstick man is above an alcohol-related picture, you would press 
UP Y move away from the picture.  
However, if the man was above a picture that was not related to alcohol, you would press 
DOWN B to make the man run towards the picture. 
Respond as quickly and accurately as you can. If you make a mistake, a red X will appear 
on the screen. 
Press SPACE now for some practice trials.  
- next screen - 
That is the end of this set of trials, so now you are ready for some more. Remember: 
Respond as quickly and accurately as you can. AVOID the ALCOHOL-related pictures 
and APPROACH the pictures NOT related to alcohol. Press SPACE bar to continue. 
- next screen - 
That is the end of the task, thank you! 
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SRC Sample stimuli screenshots 
 
Example 1. Manikin stimulus 
 
Example 2. Non-alcohol stimulus 
 
Example 3. Alcohol stimulus 
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Example 4. Manikin stimulus above non-alcohol target stimulus. 
 
 
Example 5. Manikin stimulus below an alcohol target stimulus. 
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Example 6. Incorrect response feedback. 
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Stimulus Response Compatibility – Stop Signal Task (SRC-SST) Instructions 
STOP SIGNAL TASK 
- next screen - 
This task is like the stop signal task you completed earlier. Pictures - some related to 
alcohol, others unrelated to alcohol - will appear in the center of the computer screen. 
The matchstick man will appear above or below each picture. Categorize each picture by 
moving the man toward or away from each image by pressing UP or DOWN.  
Right index finger on the Y key for "UP" 
Left index finger on the B key for "DOWN" 
IMPORTANT: Like the letters and numbers task, sometimes a sound will follow the 
image. When you hear the sound: STOP YOUR RESPONSE - DO NOT PRESS A KEY.  
Sometimes it will be easy to stop your response; other times it will be difficult or even 
impossible to stop.  
Nevertheless, DO NOT WAIT for a stop signal to occur. If you start waiting, the 
computer will wait to present the stop signals. 
Press SPACE when ready. 
- next screen - 
Approach alcohol block 
In this block of trials make the man APPROACH the pictures if they are ALCOHOL-
related, and AVOID them if they are NOT alcohol-related. For example, if the matchstick 
man is above an alcohol-related picture, you would press DOWN B to make the man run 
towards the picture. However, if the man was above a picture that was not related to 
alcohol, you would press UP Y to make the man move away from the picture. Respond as 
quickly and accurately as you possibly can. DO NOT WAIT for a stop signal to occur. If 
you move in the wrong direction a red X will appear on the screen. If you press a key 
when you should have stopped a STOP sign will appear. Press SPACE now for some 
practice trials. 
- next screen - 
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Avoid alcohol block 
In this block of trials make the man AVOID the pictures if they are ALCOHOL-related, 
and APPROACH them if they are NOT alcohol-related. For example, if the matchstick 
man is above an alcohol-related picture, you would press UP Y to make the man away 
from the picture. However, if the man was above a picture that was not related to alcohol, 
you would press DOWN B to make the man move towards the picture. Respond as 
quickly and accurately as you possibly can. DO NOT WAIT for a stop signal to occur. If 
you move in the wrong direction a red X will appear on the screen. If you press a key 
when you should have stopped a STOP sign will appear. 
Press SPACE now for some practice trials.  
- next screen - 
Now you are ready for some more trials. 
Remember: APPROACH the ALCOHOL-related pictures, and AVOID the pictures NOT 
related to alcohol.  
Press SPACE to continue. 
 - next screen - 
That is the end of the set, so now you are ready for some more trials. Remember: AVOID 
the ALCOHOL-related pictures, and APPROACH the pictures NOT related to alcohol. 
Press SPACE to continue. 
 - next screen - 
That is the end of that set; now you are ready for some more trials. In this block of trials 
make the man APPROACH the pictures if they are alcohol-related, and avoid them if 
they are not related to alcohol. Remember: APPROACH the ALCOHOL-related pictures, 
and AVOID the pictures NOT related to alcohol.  
Press SPACE bar to continue. 
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- next screen - 
That is the end of that set; now you are ready for some more trials. In this block of trials 
make the man AVOID the pictures if they are alcohol-related, and approach them if they 
are not alcohol-related. Remember: AVOID the ALCOHOL-related pictures, and 
APPROACH the pictures NOT related to alcohol.  
Press SPACE bar to continue. 
- next screen - 
You will now be asked to evaluate a short video before completing the categorization 
task.  
Press SPACE bar to continue. 
- next screen - 
That is the end of the task, thank you! 
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SRC-SST Sample screenshots 
 
Example 7. Response inhibition error feedback. 
 
 
Example 8. Trial timed out feedback. 
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Stimulus Response Compatibility – Cued Reverse Response Task (SRC-CRRT) 
Instructions 
REACTION TIME TASK challenge!  
- next screen - 
This task is like the SECOND task you completed before: 
A picture will appear in the center of the screen with the manikin above or below it. 
Some pictures depict things related to alcohol while other pictures have no alcohol-
related content. Make the manikin run toward some pictures and away from others using 
the Y (UP) and B (DOWN) keys. Press SPACE to go on.  
- next screen - 
Approach alcohol block 
In this block of trials, make the manikin APPROACH the pictures if they are 
ALCOHOL-related, and AVOID them if they are NOT related to alcohol.  
For example: if the manikin is above an alcohol-related picture, you would press DOWN 
B to make the manikin run towards the picture.  
However, if the manikin is above a picture not related to alcohol, you would press UP Y 
to make the manikin move away from the picture. Respond as QUICKLY and 
ACCURATELY as possible. If you make a mistake, "Wrong Way" will appear on the 
screen. Press SPACE now to try it out. 
- next screen - 
Now you are ready for some more trials.  
Remember: APPROACH the ALCOHOL-related pictures, and AVOID the pictures NOT 
related to alcohol. REVERSE your response if you see the sign. 
Press SPACE bar to continue. 
- next screen - 
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Avoid alcohol block 
In this block of trials, make the manikin AVOID the pictures if they are ALCOHOL-
related, and APPROACH them if they are NOT alcohol-related. For example: if the 
matchstick manikin is above an alcohol-related picture, you would press UP Y to make 
the manikin move away from the picture. However, if the manikin is above a picture not 
related to alcohol, you would press UP Y to make the manikin move away from the 
picture. Respond as QUICKLY and ACCURATELY as possible. If you make a mistake, 
"Wrong Way" will appear on the screen. Press SPACE now to try it out. 
- next screen - 
Now you are ready for some more trials. 
Remember: AVOID the ALCOHOL-related pictures, and APPROACH the pictures NOT 
related to alcohol. REVERSE your response if you see the sign. 
Press SPACE bar to continue. 
- next screen - 
 That is the end of the task, thank you! 
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SRC-CRR Task Sample screenshots 
 
Example 9. Training screen with reverse response cue. 
 
 
Example 10. Failure to reverse response feedback. 
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Appendix D – Proposed manuscript for publication 
Effects of mood-dependent impulsivity and positive mood on appetitive bias and 
executive control over alcohol cue responses. 
 
Abstract 
 Sensation seeking and positive urgency, facets of impulsivity associated with 
positive affect, have been linked with drinking behavior, The present research 
investigated cognitive mechanisms that may underlie these observations, by examining 
the relationships between these personality factors and reactions to alcohol cues in two 
studies. Experiment 1 (N=93) examined approach tendencies and inhibition of approach 
responses. Sensation seeking was found to moderate the influence of positive mood on 
alcohol cue appetitive bias. Experiment 2 (N=141) investigated approach tendencies and 
the ability to reverse these responses. Positive urgency was found to predict executive 
control for participants in a neutral mood. Potential explanations for these disparate 
results are considered along with the need for further research into the cognitive-
motivational processes linking trait impulsivity to alcohol use. 
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Introduction 
Alcohol use has been linked with diverse facets of impulsivity (Dick et al., 2012), 
including facets associated with positive affect. Sensation seeking, a facet of impulsivity 
linked with enjoyment and reward pursuit, has been found to predict alcohol use and 
binge drinking (Adams, Kaiser, Lynam, Charingo, & Milich, 2012; Carlson, Johnson, & 
Jacobs, 2010; Siviroj, Peltzer, Pengpid, Yungyen, Chaichana, 2012). Positive urgency, 
the propensity to act rashly when in a positive mood state, also predicts unique variance 
in alcohol use (Cyders et al., 2007; Cyders & Smith, 2007). The influence of these factors 
is expected to be distinct (Curcio & George, 2011); nevertheless, research on the 
relationship between these traits and drinking behavior has produced some 
inconsistencies. Cyders, Flory, Rainer, and Smith (2009) found positive urgency 
predicted drinking quantity, while sensation seeking predicted frequency. Other studies 
have reported the relationship between positive urgency and alcohol use is rendered non-
significant when other aspects of impulsivity are taken into account (Adams et al., 2012; 
Curcio & George, 2011). This variability suggests a need to better understand the 
mechanisms by which these personality factors contribute to alcohol use; however, 
relatively few studies have investigated cognitive-motivational factors that may further 
illuminate how these impulsivity traits influence drinking behavior (Cyders & 
Coskunpinar, 2011). Appetitive and executive control processes associated with alcohol 
use, in particular, may clarify the relationship between these factors, positive mood, 
drinking behavior.   
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Appetitive bias for alcohol, i.e., the tendency associate alcohol cues with 
approach responses, has been linked with drinking behavior (Palfai & Ostafin, 2003; 
Ostafin, Marlatt, & Greenwald, 2008; Peeters, Wiers, Monshouwer, van de Schoot, 
Jannsen, & Vollbergh, 2012). Heavy drinkers’ approach responses to alcohol images tend 
to be faster than light drinkers’ (Field, Kiernan, Eastwood, & Child, 2008), and approach 
bias strength predicts heavy social drinkers’ alcohol consumption (Christiansen, Cole, & 
Field, 2012). Positive urgency, which predicts beer consumption after positive mood 
induction (Cyders et al, 2010), may influence drinking by facilitating approach responses 
to alcohol. Consistent with this prospect Burton, Pederson, and McCarthy (2012) found 
positive associations for alcohol predicted drinking behavior among individuals high in 
positive urgency. Sensation seeking, on the other hand, may increase appetitive bias for 
alcohol cues as indicators of potential rewards regardless of mood. 
Whereas appetitive responses may increase with impulsivity, executive control 
over appetitive responses to alcohol cues is expected to decrease. In fact, several 
performance measures associated with alcohol use operationalize impulsivity in terms of 
response inhibition or resistance to proactive task interference (Aragues et al., 2011). 
Poor response inhibition predicts alcohol use (Christiansen, Cole, Goudie, & Field, 2012; 
Henges & Marczinski, 2012), with heavier drinkers showing decreased ability to inhibit 
responses when exposed to alcohol cues (Adams, Ataya, Attwood, & Munafò, 2012; 
Noël et al., 2007; Petit, Kornreich, Noël, Verbanck, & Campanella, 2012; Weafer & 
Fillmore, 2012). Difficulty resolving proactive interference from previous or predominant 
tasks has also been linked with alcohol use. Compared with healthy controls, sober 
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alcoholics tend to make more perseverative errors (Nowakowska, Jabłkowska, & 
Borkowska, 2008) and have more difficulty resolving Stroop interference (Tedstone & 
Coyle, 2004), especially when alcohol-related words are involved (Lusher, Chandler & 
Ball, 2004).  
Despite similar associations with alcohol use, performance and self-report 
measures of impulsivity are frequently found to be uncorrelated (Reynolds et al., 2006). 
Across several studies, sensation seeking has been unrelated to proactive interference or 
response inhibition, while positive urgency predicted proactive interference in only one 
study (Cyders & Coskunpinar, 2012, 2011). According to Dick and colleagues (2010), 
performance measures represent state manifestations of impulsivity; consequently, 
inducing a specific state may increase the congruence between self-report and 
performance measures. For example, relatively few studies have examined the effect of 
positive mood on the relationship between impulsivity and executive control. Positive 
mood increases the likelihood of alcohol use among young adults (Schroder & Perrine, 
2007; Simons, Dvorak, Batien, & Wray, 2010), strengthens attention to reward cues 
(Alcaro & Panskepp, 2011), facilitates approach responses (Schlauch et al., 2013) and 
leads positive urgency to predict alcohol consumption (Cyders et al, 2010). There is also 
some evidence to suggest positive mood adversely affects executive control (Fröber & 
Dreisbach, 2012; Rowe, Hirsch, & Anderson, 2007; Schlam, Japuntich, Piper, Gloria, 
Baker, & Curtin, 2011). 
The present research investigated cognitive-motivational mechanisms potentially 
underlying the relationship between sensation seeking and positive urgency, taking into 
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account the influence of current mood, Two studies examined the association between 
these impulsivity traits and appetitive responses to alcohol cues, as well as distinct 
executive control functions. In addition, the impact of positive mood on these 
relationships was compared with a neutral control condition. Based on previous findings, 
positive mood was expected to reveal relationships between both impulsivity traits and 
performance measures of appetitive reactions and self-control.  
Study 1 
Method 
Ninety-three undergraduates 18 years or older who reported consuming alcohol in 
the past 30 days provided informed consent to complete study procedures for course 
credit. The majority of the sample was female (75.3%), and indeified as Caucasian 
(61.3%) or Asian or Asian American (18.3%). Participants reported how often they 
drank, their usual and largest number of drinks, and their frequency of heavy drinking 
episodes (HDE) over the past 30 days on the Daily Drinking Questionnaire – Modified 
(DDQ; Dimeff, Baer, Kivlahan, & Marlatt, 1999). The DDQ has shown convergent 
validity with other self-report measures of alcohol consumption (Collins, Parks, & 
Marlatt, 1985). Sensation Seeking (SS; Whiteside & Lynam, 2001) and Positive Urgency 
(PU; Cyders, Smith, Spillane, Fischer, Annus, & Peterson, 2007) were assessed with their 
respective scales derived from the UPPS-R, which have previously established internal 
consistency and factor structures. 
Appetitive bias for alcohol cues was evaluated through computer-administered 
Stimulus Response Compatibility Tasks (Field, Kiernan, Eastwood, & Child, 2008) 
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comparing reaction times for approach and avoidance responses. During each trial, one of 
14 alcohol or 14 non-alcohol images was presented in the center of the display with a 
manikin above or below the target image. Respondents directed the manikin toward or 
away from images by pressing an up or down key on the keyboard as quickly as possible. 
Each SRCT presented one approach- and one avoid-alcohol block, counterbalanced 
within mood induction conditions.  
Response inhibition (RI) for alcohol cues was operationalized by implementing a 
Stop-Signal Task (SST; Logan, 1994) during SRCTs. To ensure a proportionate number 
of alcohol and non-alcohol stop-signal trials during these SRC-SSTs, two alcohol and 
two non-alcohol images were added for a total of 32 trials in each block. Second, during 
SRC-SST trials the manikin and target were only visible for 2000 ms or until a response 
key was pressed. If a subject took longer than 2000 ms to respond to a no-signal trial, 
“too slow” appeared for 500 ms. In addition to SRCT directions, participants were 
instructed to stop themselves from responding to a target stimulus if they heard a stop 
signal. Stop-signals – 751 Hz presented for 70 ms at approximately 90 decibels –
 occurred at random on 25% of approach and avoid trials in each block, i.e., four 
approach trials and four avoid trials.  
For each administration of the SRC-SST the first stop-signal occurred 250 ms 
after the manikin and target appeared. Subsequent stop-signals were presented on a 
variable stop-signal delay (SSD) that increased or decreased relative to a respondent’s 
performance. After successfully inhibition the SSD increased by 50 ms, to a maximum of 
1150 ms. Response inhibition failures led to the SSD being reduced by 50 ms to a 
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minimum of 50 ms. Varying the SSD allows for estimation of the time needed for 
execution of a stop response to “out run” a prepared response 50% of the time (Logan & 
Cowan, 1984).  
Procedures. IRB approval was obtained for all procedures prior to data 
collection. Informed consent was obtained before participants completed neutral stimuli 
demonstration versions of study tasks and self-report questionnaires. Subjects then 
watched a mood induction video, responded to post-video mood assessment, and 
completed the first SRCT. A second video followed to maintain mood, then subjects 
completed the first SRC-SST. The final mood maintenance video preceded the last SRC-
SST administration. Subjects were then debriefed and course credit was assigned.  
Mood induction. Baseline positive and negative mood were measured by I-PANAS-SF 
(Thompson, 2007). For each mood video, participants viewed either standup comedy 
(Gaffigan, 2012, 2009) or nature documentary (Fothergill, 2006).  Post-induction mood 
was assessed by the PANAS joviality scale (Kambouropoulos & Rock, 2010; Watson & 
Clark, 1994). After the first mood maintenance video, participants reported how sad (-5) 
or happy (5) and tired (-5) or energetic (5) they felt (cf. Dreisbach & Goschke, 2004).  
Results  
Table 1 displays the drinking behaviors for both study samples. As can be seen, 
during the past 30 days most participants drank 1-2 times a week (43.0%), consuming a 
mean of 3.73 (SD=1.89) drinks per usual occasion. Most of the sample reported one 
(29.0%) heavy drinking episode (HDE) or none (31.2%). Prior to mood induction no 
statistically significant differences were observed in drinking behavior, sensation seeking, 
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positive urgency, or mood. Descriptive statistics of self-report measures for each 
condition and the composite sample appear in Tables 1 and 2. After mood induction, 
participants in the positive mood condition were significantly more jovial (M=23.88, 
SD=8.16) than controls (M=19.25, SD=6.91, (t=2.93, p=.004)). Positive mood subjects 
were also happier (M=1.69, SD=1.77) and less fatigued (M=-0.04, SD=2.35) than 
controls (happy M=0.93, SD=1.45; tired M=-1.70, SD=2.02) after the first mood 
maintenance video (sad/happy, t=2.25, p=.027; energetic/tired, t=3.64, p<.001).  
Data reduction. Due to time constraints, one female participant in the positive mood 
condition was unable to complete the SRC-SST portions of the study. However, her data 
were retained in analyses focused on the SRC1.  
SRCT. Following Field, Kiernan, Eastwood, and Child (2008), RTs times for 
errors all correct responses under 200 ms, over 3000 ms, or three standard deviations 
above the block mean were removed as outliers. One subject with over 20% errors was 
excluded from SRC analyses. Response biases were calculated by subtracting the 
approach alcohol block RT mean from the avoid alcohol block mean. In addition, the D3 
(akak D2SD) and D4 (D600) algorithms described by Greenwald, Nosek, and Banaji 
(2003) were used to compute alternate appetitive bias  
SRC-SST. Consistent with previous applications of staircase SSD adjustment 
(Logan, Schachar, & Tannock, 1997), the sample stop-trial response rate approached 
50%. One female drinker in the positive mood condition was identified as an outlier and 
removed, as she failed to stop on only 18% of stop-signaled trials. The adjusted mean RI 
failure rate was 45.67% (SD=2.55%). Stop signal reaction time means for alcohol stimuli 
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were estimated using established methods (see Band, van der Molen, & Logan, 2003). 
Performance was examined across SRC-SST administrations. First, RTs faster than 200 
ms, slower than 2000 ms, or slower than an individual’s mean RT plus three standard 
deviations were discarded as outliers (Jones, Guerrieri, Fernie, Cole, Goudie, & Field, 
2011). Mean approach alcohol RTs were calculated for the remaining correct go 
responses to alcohol stimuli in approach-alcohol blocks, while mean SSDs, were obtained 
for stop-signaled alcohol trials in approach-alcohol blocks. Individual stop signal reaction 
time means (SSRTm) were then estimated for approach trials with alcohol targets by 
subtracting each participant’s mean SSD for those trials from their mean approach 
alcohol RT on go trials (Logan, Schachar, & Tannock, 1997). RI failure for alcohol 
stimuli was additionally operationalized as the proportion of go responses given on stop-
signaled trials in the approach alcohol blocks (Mainz, Druke, Boecker, Kessel, Gauggel, 
& Forkmann, 2012).  
Analyses. Separate linear regression models explored the relationships between 
sensation seeking or positive urgency and appetitive bias or inhibition of approach 
responses for alcohol cues. The first step of each model controlled for block order, with 
mean-centered sensation seeking or positive urgency entered in the second step, followed 
mood and the interaction term between mood and trait impulsivity in the fourth step. 
Appetitive bias indices from the first SRC administration were selected as the dependent 
variable for analyses to avoid reaction time noise that may have occurred in the SRC-
SST, e.g., post-inhibition failure RT slowing (Verbruggen & Logan, 2009). Sensation 
seeking was found to predict appetitive bias for alcohol across scoring algorithms: BMD 
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(β=.23, t=2.42, p=.018), D3 (β=.29, t=3.18, p=.002), and D4 (β=.28, t=2.99, p=.004). 
Moreover, a significant interaction between sensation seeking and positive mood was 
observed for D3 scores (ΔR2=.03, F(1,88)=4.01, p=.048). Following Aiken and West 
(1991), the influence of sensation seeking on appetitive responses to alcohol was 
compared for positive and neutral mood conditions. Participants in a positive mood 
demonstrated a significant association between sensation seeking and appetitive bias for 
alcohol (B=.42, SE=.12, t=3.65, p<.001) compared with their neutral counterparts 
(p=.277). Positive urgency, on the other hand, was only observed to predict BMD 
appetitive bias ((β=.20, t=2.08, p=.041) and did not interact with positive mood. Analyses 
focused on RI found no relationship between sensation seeking or positive urgency and 
RI errors or SSRTm after block order was controlled. 
Discussion 
Sensation seeking was associated with stronger alcohol approach tendencies in a 
positive mood, while positive urgency did not interact with positive mood. Positive mood 
may prime positive outcome associations, intensifying sensation seeking-based 
motivation to approach alcohol. Like previous studies of self-report and performance 
measures of impulsivity, no relationship was observed between impulsivity traits and RI, 
regardless of mood after controlling for block order. Experiment 2 investigated the 
consistency of the findings by examining an alternate form of performance impulsivity 
and altering the sequence of mood induction and assessment.  
Study 2 
Method 
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Experiment 2 investigated task-switching ability, specifically the ability to reverse 
approach responses to appetitive stimuli in the context of positive mood. Specifically, the 
effect of positive mood on participants’ ability to reverse approach responses to alcohol 
stimuli was examined. In addition, Experiment 2 assessed baseline appetitive bias for 
alcohol, i.e., alcohol-approach associations, prior to mood induction in order to 
investigate changes due to mood induction and to control for this variable in analyses. 
IRB approval was obtained for all procedures. 
Experiment 2 employed the same inclusion criteria, consent procedures, and self-
report questionnaires as Experiment 1. The resulting sample of one hundred and forty-
one undergraduate drinkers was predominantly female (58.2%), Caucasian (56.0%) and 
Asian or Asian American (19.9%), and either freshmen (51.1%, N=72) or sophomores 
(29.8%, N=42). Descriptive statistics for participants’ self-reports appear in Tables 1 and 
2. SRC trials were identical to the first SRC task in Experiment 1, except the manikin’s 
movement speed was set to 1000ms to match Field et al’s (2008) procedures. Executive 
control over switching between approach and avoidance responses was operationalized 
by replacing stop-signal trials from the SRC-SST with cued response reversal trials 
(CRRT). Respondent were instructed to reverse the block response for a stimulus when a 
reverse cue appeared next to it.  SRC-CRRTs consisted of 160 trials, with sixteen practice 
trials and two blocks of 64 test trials for each block type. Response feedback was the 
same as for previous SRCTs, with the addition of a “Wrong Way” message for response 
reversal errors. Reaction times for correctly executed switches were recorded along with 
the number of incorrect responses given in each block for each stimulus type (alcohol and 
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non-alcohol). Participants completed questionnaires and a baseline SRCT before viewing 
their first mood-induction video. They then completed an SRC-CRRT followed by the 
mood maintenance video, and then a second SRC-CRRT. 
Results 
Participants’ self-reported drinking behaviors for each condition and the 
combined sample (N=141) are summarized in Table 1. Over the 30 days before 
assessment, most participants drank 2-3 times (39.7%) or 1-2 times per week (36.2%). 
The average usual number of drinks was 4.16 (SD=2.22) per occasion. Again, most 
participants reported no HDEs (30.5%). Participants in the two mood conditions were not 
found to be significantly different in their drinking behavior, sensation seeking, positive 
urgency, or baseline positive (t=100, p=.321) or negative affect (t=0.42, p=.676). 
Statistically significant mean differences were observed between conditions following the 
mood induction procedure (t=3.41, p=.001). Participants in the positive mood condition 
reported more joviality (M=24.26, SD=6.85) than the control group (M=20.24, 
SD=7.15). Assessment after the mood maintenance video revealed differences in 
happiness (t=4.15, p<.001) and energy (t=2.93, p=.004). Subjects who viewed positive 
mood videos were happier (M=2.01, SD=1.85) and less tired (M=-0.24, SD=2.77) than 
controls (happy: M=0.88, SD=1.34; tired M=-1.46, SD=2.10).  
Data reduction. Due to time constraints, one female participant in the positive 
mood condition was unable to complete the SRC-SST portions of the study. However, 
her data were retained for SRC1. Alcohol approach bias was calculated for SRCTs using 
both Field et al’s (2008) block mean difference and Greenwald et al’s (2003) D 
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algorithms. For the first SRC task, a mean error rate of 4.58% was observed. An average 
of 1.93% of correct responses were faster than 200 ms or slower than 3000 ms or three 
standard deviations above the block mean RT were excluded as outliers. One female 
participant in the neutral mood condition and one male participant in the positive mood 
condition provided incorrect responses on over 20% of baseline SRC trials; consequently 
their data were excluded from analyses.  
For each SRC-CRRT administration, three representations of alcohol appetitive 
bias were derived from SRC trials, ignoring CRR trials. SRC-CRRT BMD scores were 
calculated in the same manner as Experiment 1 but used only RTs from SRC For the first 
SRC-CRRT the mean error rate was 8.37% (SD=5.63%) with 2.19% outliers 
(SD=4.21%). Similar error (M=8.65%, SD=6.20%) and outlier (M=2.38%, SD=6.09%) 
rates were observed for the second administration. Data was withheld from analyses for 
participants who responded incorrectly on more than 20% of trials and/or had over 10% 
of their correct responses identified as outliers. D3 and D4 algorithms (Greenwald et al., 
2003) were applied to all SRC trials, regardless of the preceding trial. 
Executive control over task switching ability was operationalized by comparing 
switch and repetition trials within each SRC-CRR task. Error prevalence and mean 
reaction times for correct responses were calculated separately for switch and repetition 
trials in each block. The means of these values were then averaged for matching test 
blocks, e.g., both approach-alcohol blocks (Rogers & Monsell, 1995; Van der Plas, 
Crone, van den Wildenberg, Tranel, & Bechara, 2009). Switch costs were calculated by 
subtracting repetition trial means from switch trial means for approach- and avoid-
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alcohol blocks separately. Random presentation of reverse response cues produced 
variable ratios of switch to repetition trials for each participant, in each block, and within 
SRC-CCR tasks. To account for this variability in mixing cost, the proportion of switch 
trials was calculated for both avoid-alcohol blocks and both approach-alcohol blocks. 
Switch prevalence over both SRC-CRRT ranged from 28.45-47.97% (M=38.63% 
SD=3.74%) for avoid-alcohol blocks and 28.46-47.45% (M=39.81%, SD=3.31%) for 
approach-alcohol blocks. Paired samples comparison indicated no significant difference 
in switch prevalence between block types (t=0.79, p=.432). Independent samples t-tests 
comparing all participants in the positive and neutral mood conditions also found no 
significant differences in approach- (MD=0.67%, t=1.18, p=.238) or avoid-alcohol 
(MD=0.48%, t=0.77, p=.443) switch prevalence.  
Analyses. Measures of appetitive bias from the post-mood induction SRC-CRRT 
were designated as dependent variables and regressed onto separate models. Block order 
was enter in the first step of the model, followed by score-matched baseline appetitive 
bias, mean-centered sensation seeking or positive urgency, mood, and the mood-by-trait 
product term in subsequent steps. Sensation seeking and positive urgency were not found 
to predict appetitive bias or interact with mood in these models.  
To explore potential moderators of positive mood effects on alcohol response 
reversal performance, switch costs were calculated for approach- and avoid-alcohol 
blocks by subtracting participants’ mean RT for correct repetition responses from their 
mean RT time for correct switch trial responses. The switch cost for approach-alcohol 
blocks was then subtracted from the avoid-alcohol blocks’ switch cost. The resulting 
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avoid-approach cost mean difference (CMD), conceptually and mathematically similar to 
Field et al.’s (2008) block mean difference index of appetitive bias, was identified as a 
measure of shifting difficulty relative to predominant task set rules. This interpretation 
was based on the logic that the RT difference between switch and repetition trials 
represents cognitive interference shifting tasks (Monsell, 2003). CMD was calculated so 
that higher scores indicated greater task switching difficulty in the avoid-alcohol block 
and regressed onto block order, trait impulsivity, mood, and the mood-impulsivity 
product term in sequential steps.  The model testing sensation seeking identified no 
significant predictors of CMD.  
The model testing positive urgency identified a statistically significant two-way 
interaction between urgency and mood (ΔR2=.08, F(1,129)=11.88, p=.001). 
Consequently, the effect of positive urgency on CMD was compared for positive and 
neutral mood conditions. Result revealed positive urgency predicted CMD for neutral 
controls (B=52.85, SE=18.53, t=2.85, p=.005), but not participants in the positive  mood 
condition (t=-1.39, p=.168). In the neutral condition greater positive urgency was 
associated larger switch costs indicating poorer resistance to proactive interference in the 
avoid alcohol block.   
Discussion 
Unlike Experiment 1, neither sensation seeking nor positive urgency was 
associated with stronger appetitive bias for alcohol. In addition, the ability to flexibly 
shift between avoid and approach responses during the avoid-alcohol blocks varied with 
positive, but only for participants in the neutral condition.    
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General Discussion 
Studies examining the relationship between impulsivity traits and alcohol use 
have generated a range of results. The present research sought to clarifying these 
relationships by investigating whether certain traits, sensation seeking and positive 
urgency, might interact with positive mood to increase the presence of cognitive-
motivational processes associated with drinking. In Study 1, positive mood facilitated the 
influence of sensation seeking on appetitive bias for alcohol cues. By contrast, Study 2 
found that positive urgency predicted greater difficulty switching between responses 
during a predominantly avoid-alcohol task only for participants in a neutral mood.  
Each of these interaction effects is consistent with some of the previous findings 
relating trait impulsivity to drinking. Sensation seeking – the propensity to pursue and 
maintain positive, high arousal states (Cyders, Smith, Spillane, Fischer, Annus, & 
Peterson, 2007) – has been consistently linked with undergraduates’ alcohol use (Adams 
et al., 2012; Urbán et al., 2008). The increase in appetitive biases for alcohol relative 
sensation seeking during positive mood suggests sensation seeking may lead to greater 
alcohol consumption by activating alcohol-approach responses in order to maintain 
positive mood. Given that goals and related behaviors can be primed by cues outside of 
awareness (e.g., Bargh, Gollwitzer, Lee-Chai, Barndollar, & Troetschel, 2001), exposure 
to alcohol cues following positive mood induction may have activated goals related to 
maintaining or enhancing that mood, along with associated approach responses to alcohol 
cues. The consequent motivational structure could foster heavier drinking. Additional 
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evidence is needed to support this assertion, however, given that this relationship was not 
replicated in Study2. 
In Study 2, positive urgency predicted reduced cognitive flexibility during avoid 
alcohol trials for participants in the neutral mood condition. This result is surprising, as 
Cyders and colleagues (2010) found positive urgency predicted alcohol consumption for 
individuals experiencing positive mood. However, positive mood has also been shown to 
replenish or offset exhausted control resources, improving self-regulation (Shmueli & 
Prochaska, 2012; Tice, Baumeister, Shmueli, & Muraven, 2007). This latter effect may 
explain the lack of task switching differences related to positive urgency in the positive 
mood condition. Alternately, Cyders et al., (2010) observed that positive urgency did not 
change with mood, suggesting the possibility that neutral mood controls were 
demonstrating a mood-free relationship between trait urgency and difficulty reversing 
avoid-alcohol responses. 
The failure to replicate the interactions observed in each study may be attributed 
to mood induction sequence. Study 1 induced mood before the first SRC, potentially 
priming mood maintenance and/or sensation seeking goals that resulted in greater 
appetitive reactivity to alcohol cues. Study 2 presented the baseline SRC before mood 
induction, providing an opportunity for participants to habituate to the alcohol before 
experiencing positive mood. Mixed results are not uncommon in research examining 
mood induction or automatic cognitive processes. For example, Field, Mogg, and Bradley 
(2005) found no relationship between SRC performance and alcohol use, while Friese et 
al. (2008) reported implicit associations for alcohol only predicated use following self-
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control depletion. In some cases, automatic approach tendencies have been found to be 
weaker in heavy drinkers compared with light drinkers (van Hemel-Ruiter, de Jong, & 
Wiers, 2011). Some of this variability in results and effect sizes has been attributed to 
methodological differences (Rooke, Hine & Thorsteinsson, 2008).  
Contextual factors may also have contributed to the inconsistent results obtained. 
Participants completed procedures for the present studies in an unfamiliar laboratory. 
Lau-Barraco and Dunn (2009) have shown that males who completed assessments in a 
simulated bar generated more alcohol associations and consumed more alcohol on a taste-
test than those who were assigned to a laboratory setting. Similarly, undergraduates’ self-
report responses to alcohol-relevant measures differ in relation to the salience of drinking 
for a given assessment setting, i.e., in a bar versus a lecture hall (Monk & Heim, 2013). 
These findings provide compelling support for conducting research on cognitive-
motivational processes related to alcohol use in more naturalistic settings. In addition, 
evidence suggests time of year may factor in college students’ drinking behaviors 
(Patrick, Lewis, Lee, & Maggs, 2013). Data for the present studies was collected near 
final exams during a fall semester, when students may have been exercising restraint to 
complete their exams, and in the spring when drinking behavior may be exaggerated 
during or around spring break (Patrick et al., 2013). Future studies may produce more 
consistent results by accounting for different periods of data collection in analyses.  
Limitations 
One limitation of the present study relevant was the absence of a behavioral index 
of alcohol consumption, such as a controlled taste test. Prior studies of automatic and 
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control processes have reported taste test results that support dual process accounts of 
alcohol use (Bowley et al, 2013; Lau-Barraco & Dunn, 2009), and inclusion of a more 
immediate measure of predictive and criterion validity in the present research could have 
addressed concerns about the representativeness of findings. Ideally, future studies should 
include a more immediate measure of appetitive behavior or include follow-up 
assessments of alcohol use. 
College students provided the sampling frame for the present research; 
consequently, the generalizability of results to non-college adolescent or adults is limited. 
Furthermore, the majority of participants in both samples identified as Caucasian and 
over half of participants were female. These observations suggest additional limits on the 
generalizability of findings and conform to the existing trend in dual-process research to 
overlook population differences in substance use behavior and vulnerabilities. For 
example, unlike Caucasian American and Dutch samples, implicit approach biases for 
alcohol were unrelated to drinking in a sample of Asian Americans (Lindgren, 
Hendershot, Blayney, & Otto, 2011). To evaluate and correct these constraints on 
external validity, future research should examine the impact of positive mood on alcohol-
related automatic and control processes in samples that represent different geographic, 
educational, and socioeconomic strata.  
Conclusion 
The current research investigated cognitive-motivational mechanisms that may 
underlie the connection between positive affect related impulsivity traits and alcohol use 
with mixed results. However, the addition of stop-signal and cued response reversal trials 
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into SRC tasks in Studies 1 and 2 constituted relatively novel approaches to 
operationalizing automatic and control processes in the same task. Previous studies have 
developed alcohol-specific response inhibition measures similar to the approach 
employed in the current study (e.g., Weafer & Fillmore, 2012), but few have examined 
the reliability or validity of simultaneously measuring response tendencies and executive 
control. Future research on appetitive biases for alcohol should pursue the development 
of a more sensitive measure or the acquisition of normative data for different drinking 
populations. Overall, the current research contributed to the mounting evidence that the 
influence of impulsivity and mood on alcohol use require further, more refined, 
investigation. 
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Appendix D – Tables 
Table 1 
 
Experiment 1 Descriptive Statistics for Drinking Behavior Reported in the Sample and Mood 
Conditions 
 Study 1 Study 2 
 
Sample 
(N=93) 
Neutral 
mood 
(N=44) 
Positive 
mood  
(N=49) 
Sample 
(N=141) 
Neutral 
mood 
(N=72) 
Positive 
mood  
(N=69) 
 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) 
How often did you 
drink 
2.30 
(0.82) 
2.25 
(0.78) 
2.35 
(0.86) 
2.38 
(0.85) 
2.31 
(0.80) 
2.45 
(0.90) 
Once 19.4% 18.2% 20.4% 15.6% 15.3% 15.9% 
2-3 times 34.4% 40.9% 28.6% 39.7% 44.4% 34.8% 
1-2 x/wk 43.0% 38.6% 46.9% 36.2% 34.7% 37.7% 
3-4 x/wk 3.2% 2.3% 4.1% 8.5% 5.6% 11.5% 
Usual number of 
drinks on any one 
occasion 
3.73 
(1.88) 
3.57 
(2.14) 
3.88 
(1.62) 
4.16 
(2.22) 
3.90 
(1.99) 
4.42 
(2.43) 
Heavy drinking 
episodes 
2.11 
(2.95) 
1.95 
(2.97) 
2.24 
(2.96) 
2.45 
(2.60) 
2.16 
(2.47) 
2.75 
(2.71) 
Most drinks on any 
one occasion 
5.42 
(2.92) 
5.11 
(3.20) 
5.69 
(2.65) 
6.28 
(3.59) 
6.08 
(3.52) 
6.48 
(3.67) 
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Table 2 
Experiment 2 Means, Standard Deviations and Cronbach’s alpha Reliability Coefficient for the 
Sample and Mood Conditions 
 Study 1 Study 2 
  α Sample (N=93) 
Neutral 
Mood 
(N=44) 
Positive 
Mood 
(N=49) 
 α Sample 
(N=141) 
Neutral 
Mood 
(N=72) 
Positive 
Mood 
(N=69) 
Positive 
Urgency .908 
1.69 
(0.49) 
1.60 
(0.52) 
1.78 
(0.44) .909 
1.67 
(0.49) 
1.66 
(0.46) 
1.68 
(0.52) 
Sensation 
Seeking .859 
2.70 
(0.61) 
2.64 
(0.66) 
2.75 
(0.55) .838 
2.75 
(0.57) 
2.74 
(0.59) 
2.75 
(0.55) 
Baseline 
positive 
affect 
.730 16.48 (3.73) 
16.27 
(3.96) 
16.67 
(3.54) .744 
17.99 
(3.55) 
18.28 
(3.21) 
17.68 
(3.88) 
Baseline 
negative 
affect 
.781 11.49 (3.92) 
11.20 
(4.29) 
11.76 
(3.59) .726 
10.90 
(3.27) 
11.01 
(3.33) 
10.78 
(3.23) 
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case formulation, and treatment planning.  
• Observed sessions and reviewed session audio.  
• Participated in didactic training and group supervision of supervision. 
Populations: Adult outpatients, anxiety & mood disorders 
Model(s): Scientist-practitioner, cognitive behavioral 
Supervisor(s): Lisa Smith, PhD 
 
June 2010 – Adjunct Assessment Clinician 
Aug. 2010 Danielsen Institute, Boston University, Boston, MA 
Duties:  
• Provided individual psychiatric and neuropsychological assessment, report 
writing, and clinical feedback.  
• Administered personality batteries.  
Populations: Adult outpatients (fee for service) 
Model(s): Integrative 
Supervisor(s): Carol Wintermyer, PhD 
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Sept. 2007– Practicum Trainee    
July 2008 REACH Program, VA Boston Healthcare System, Brockton, MA 
Duties:  
• Led/co-led cognitive-behavioral psychoeducation and coping skills 
substance abuse groups.  
• Completed diagnostic and psychosocial intake assessments and reports.  
• Provided individual psychotherapy for residents. 
• Contributed to interdisciplinary team case formulation and treatment 
planning for resident veterans. 
Populations: Homeless veterans, substance use and co-occurring disorders 
Model(s): VA residential rehabilitation program 
Supervisor(s): James P. Curran, PhD       
 
Jan. 2007– Practicum Trainee   
July 2007 Psychology Services Center, Boston University, Boston, MA 
Duties:  
• Provided individual CBT with symptom-focused outcome assessments.  
• Completed semi-structured clinical assessment interviews (Mini-ADIS) 
and diagnostic reports.                    
• Participated in training and didactics on psychopathology, empirically 
supported treatments, clinical and neuropsychological assessment. 
Populations: Adult outpatients, anxiety & mood disorders 
Model(s): Scientist-practitioner, cognitive behavioral 
Supervisor(s): Lisa Smith, PhD 
 
Sept. 2006– Practicum Trainee 
July 2007 Center for Anxiety and Related Disorders, Boston University, Boston, MA 
Duties:  
• Provided individual manual-based cognitive-behavioral therapy with 
symptom-focused outcome assessments.  
• Conducted case management and fee negotiation.  
Populations: Adult outpatients, anxiety & mood disorders 
Model(s): Scientist-practitioner, cognitive behavioral 
Supervisor(s): Jacquelyn Buchin, PhD      
  
Sept. 2006– Practicum Trainee   
July 2007 Eating Disorders Program, Boston University, Boston, MA 
Duties:  
• Provided individual manual-based treatment for eating disorders.  
• Completed semi-structured clinical assessment interviews (EDE) and 
diagnostic reports.  
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• Participated in group supervision and didactic training on eating disorder 
interventions. 
Populations: Adult outpatients, eating disorders 
Model(s): Integration of CBT and interpersonal psychotherapy 
Supervisor(s): Heather Thompson-Brenner, PhD; Elizabeth Pratt, PhD  
     
Sept. 2006– Practicum Trainee 
July 2007 Danielsen Institute, Boston University, Boston, MA    
Duties: 
• Provided individual psychotherapy and couples co-therapy.   
• Conducted integrative neuropsychological and personality assessment, 
report writing, and feedback. 
Populations: Adult outpatients and couples, mixed diagnoses 
Model(s): Depth-oriented psychodynamic therapy. 
Supervisor(s): Theresa Gilmore, PhD; Carol Wintermyer, PhD; David 
Rupert, PhD 
 
Sept. 2005– Practicum Trainee 
July 2006 Danielsen Institute, Boston University, Boston, MA 
Duties:  
• Provided individual psychotherapy, and couples and family co-therapy.  
• Participated in didactics on assessment of and intervention for spiritual, 
existential, religious, and cultural concerns, as well as clinical self-
awareness, couples therapy theory and practice, and personality and 
neuropsychological assessment. 
Populations: Adult outpatients, couples and families, mixed diagnoses 
Model(s): Depth-oriented psychodynamic therapy, addressing religious, 
spiritual, and/or existential concerns when indicated. 
Supervisor(s): Lynda Morris Parham, PhD; Tony Gross, PhD 
 
PAPERS & POSTERS 
 
Tahaney, K. D., Kantner, C. W., & Palfai, T. P. (2014). Executive function and appetitive 
processes in the self control of alcohol use: The moderational role of drinking 
restraint. Drug and Alcohol Dependence, 138, 251-254. 
doi:10.1016/j.drugalcdep.2014.02.703.  
 
Onofrei, C., Kantner, C. W., & Brown, A. (2010, March). Self-deception and personality 
styles among a group of religious leaders. Paper presented at APA Division 36 
Annual Midyear Research Conference on Religion and Spirituality, Columbia, 
MD. 
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Onofrei, C., Kantner, C. W., & Stavros, G. (2010, March). Religious affiliation, clinical  
symptomology, and psychotherapy outcomes. Poster presented at APA Division 
36 Annual Midyear Research Conference on Religion and Spirituality, Columbia, 
MD. 
 
Kantner, C. W., & Malley-Morrison, K. (2004, August). Religious affiliation, religious  
conservatism, and family aggression. Poster presented at the American 
Psychological Association 2004 Annual Convention, Honolulu, HI.  
 
PRESENTATIONS 
 
Cutting, M., Gebotys, R., Onofrei, C., Kantner, C. W., & Cloy, C. Y. J. (2006, August). 
Religiosity scales-What ought to be included? Presentation at the 2006 conference 
of the International Association for the Psychology of Religion, Leuven, Belgium. 
 
Cutting, M., Gebotys, R., Onofrei, C., Kantner, C. W., & Cloy, C. Y. J. (2006, August). 
Religiosity scales-What ought to be included? Presentation at the Annual Meeting 
of the American Psychological Association, New Orleans, LA. 
 
Cutting, M., Gebotys, R., Onofrei, C., Kantner, C. W., & Cloy, C. Y. J. (2006, March). 
Religiosity scales-What ought to be included? Presentation at the Midyear 
Conference, Division 36, Psychology of Religion, American Psychological 
Association, Columbia, MD.  
 
Onofrei, C., Cutting, M., Walsh, M., Kantner, C. W., Houlahan, S., & Cloy, C. Y. J. 
(2005, April). Reconsidering religiosity scales. Presentation at the Midyear 
Conference, Division 36, Psychology of Religion, American Psychological 
Association, Columbia, MD. 
 
RESEARCH ADMINISTRATION EXPERIENCE 
 
Sept. 2010 – Graduate Research Fellow 
Aug. 2014 Addictions Research Lab, Boston University 
  Boston, MA 
Duties: PI or co-investigator for research protocols evaluating 1) 
computer-administered assessments of reactions to alcohol or other 
appetitive cues and 2) interventions that support self-control, e.g., 
associative learning, motivational feedback, and motivational SMS. 
Develop and program computer-administered assessments. Train lab 
members and assistants in protocol administration. Conducting data 
compilation, statistical analysis, and manuscript review.  Compose and 
submit proposals and required documentation to the IRB. 
Supervisor(s): Tibor P. Palfai, PhD (Faculty PI) 
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June 2010 – Research Assistant   
July 2010 Center for the Study of Religion & Psychology, Danielsen Institute,  
Boston University, Boston, MA 
Duties: Contributed to the development of an annotated reference archive. 
Conducted data analysis, literature review, and methods research.  
Supervisor(s): George Stavros, PhD; James P. Burns, PhD 
 
Sept. 2004 – Research Associate 
May 2005 Religiosity Scales Project, Division of Religious & Theological Studies,  
Boston University, Boston, MA 
Duties: Reviewed literature, organized data, and contributed to 
presentations.  
Supervisor(s): Marsha Cutting, PhD (PI) 
 
July 2003 – Research Associate   
Aug. 2004 Family Violence Research Project, Psychology Department, Boston 
University 
Boston, MA 
Duties: Managed databases and lab resources, conducted analyses, and 
generated project reports. 
Supervisor(s): Kathleen Malley-Morrison, EdD (PI) 
 
TEACHING EXPERIENCE    
Sept. 2012 – Senior Teaching Fellow 
May 2013  Boston University College of Arts and Sciences 
Course(s): Abnormal Psychology 
Recipients: Undergraduates 
Supervisor(s): Mark Richardson, PhD (2012); Michael J. Lyons, PhD 
(2013) 
 
June–Aug. Lecturer 
2009–2013 Boston University College of Arts and Sciences  
Course(s): General Psychology 
Recipients: Undergraduates 
 
Jan. 2006 – Lecturer 
May 2012 Boston University College of Arts and Sciences 
Course(s): Experimental Psychology: Personality 
Recipients: Undergraduates 
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Sept. 2007 – Teaching Fellow 
May 2008 Boston University School of Theology 
  Course(s): Social Identity and Oppression 
       Theories of Human Development 
Recipients: Graduate students in allied health fields 
Supervisor(s): Carole Bohn, PhD  
 
Sept. 2004 – Teaching Assistant 
May 2011 Boston University College of Arts and Sciences 
Course(s): Experimental Psychology: Personality 
    Family Psychology 
    Psychology of War and Peace 
Recipients: Undergraduate and graduate students in allied health fields 
Supervisor(s): Kathleen Malley-Morrison, EdD 
